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1. Situation. As directed by guidance in references (a)
through (r), this Order provides the policy, assigns
responsibility, and presents requirenents for the adm nistration
of the Marine Corps Radiological Controls (RADCON) Programas a
conponent of the Marine Corps Safety Program i npl enented by
reference (a). This Order delineates and enacts the program

el enents necessary to assure conpliance with references (a),

(b), (c), and (d), the Departnent of the Navy s NRC Master

Mat erial s License, and specific Naval Radi oactive Materials
Permits (NRWPs) issued to Marine Corps conmands.

2. Cancell ati on. MCO 5104. 3.

3. Mssion. This Order establishes a formal RADCON Program
within the Marine Corps structure to minimze the risk of injury
to personnel and the general public, contam nation of personnel
and facilities, and | oss of control of sources of ionizing
radiation. This Order applies to all Marine Corps conmands or
instal lati ons procuring, possessing, using, or responsible for
training users of sources of ionizing radiation. For the

pur pose of this Order, sources of ionizing radiation are defined
as radioactive materials in commodities and equi pnment or

radi ati on- produci ng equi pnent. |t does not apply to the use of
any fixed or portable nmedical x-ray equi pnent used by health
servi ce personnel in support of Marine Corps operations.

4. Executi on

a. Commander’s Intent and Concept of Qperations

(1) Commander’s I ntent

(a) Enhance unit and individual readi ness by
mai ntai ning an effecti ve RADCON Programin coordination with the
Chi ef of Naval Operations (CNO and in conpliance with pertinent
regul ati ons.

(b) Control sources of ionizing radiation to
m ni m ze personnel exposures to a level as |low as reasonably
achi evabl e (ALARA) and to prevent contam nation of personnel,
equi pnent, and facilities.

(c) Provide guidance and requirenments for
i npl ementing references (b) through (r), for sources of ionizing
radi ati on used in the Marine Corps.
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(2) Concept of Operations

(a) Per reference (g), the Secretary of the Navy
assigned to the CNO the responsibility to establish and nanage
the Navy Safety and Cccupational Safety and Heal th Program
i ncludi ng the pronul gation of appropriate directives, in
coordination with the Commandant of the Marine Corps (CMC) for
those matters that affect the U S. Marine Corps.

(b) Under provisions of reference (b), the Nuclear
Regul atory Comm ssion (NRC) issued a Master Materials License to
t he Departnent of the Navy to control the receipt, acquisition,
possessi on, use, and transfer of NRC-licensed radioactive
material at Navy and Marine Corps activities. Reference (e)
established the Naval Radiation Safety Committee (NRSC) to
provi de control of all radioactive material used in the Navy and
Mari ne Corps; except for nuclear propul sion reactors and
associ ated radi oactivity, nuclear weapons, and certain
conponents of weapons delivery systens. NRWPs are used to
mai ntain this control.

(c) Per reference (h), CNO described and assigned to
t he Commander, Naval Sea Systens Comrand ( COVNAVSEASYSCOM
specific programresponsibilities pertaining to ionizing
radi ati on. The Radi ol ogical Affairs Support Program (RASP) is
t he vehicl e used by COWAVSEASYSCOM t o di scharge hi s/ her
responsibility for RADCON. The RASP is the responsibility of
NAVSEASYSCOM ( SEA- 04N) and includes all aspects of radiation
safety with respect to the design, construction, and control of
radi ation from x-ray devices, accelerators, and radi ographic
units and fromboth |licensed and non-|licensed radioactive
mat eri al s; including radi oactive waste in the Navy and Marine
Corps. NAVSEASYSCOM SEA-04N) is the technical manager of the
RASP and acts authoritatively on behalf of CNO for all matters
under the auspices of the RASP throughout the Navy and Marine
Cor ps.

(d) The Chief, Bureau of Medicine and Surgery
(BUVED) is responsible for the Radiation Health Programthat
serves the Navy and Marine Corps. The Radiation Health Program
i ncludes the areas of nedical exam nations, radiation protection
standards, exposure records, and personnel dosinetry.
Successful radiation protection prograns include Radiation
Heal th and RADCON el enents.

(e) Naval Sea Systens Command Det achnent,
Radi ol ogi cal Affairs Support Ofice (NAVSEADET RASO serves as
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techni cal support center to NAVSEASYSCOM ( SEA- 04N) and the NRSC
NAVSEADET RASO al so provi des gui dance to Navy and Marine Corps
in the foll ow ng areas:

1. RASP. NAVSEADET RASO is the technica
support center for the RASP that includes industrial and
operational ionizing radiation safety, excluding nedical and the
Naval Nucl ear Propul si on Program ( NNPP)

2. NRWP Program NAVSEADET RASO, as the
techni cal support center, manages the Navy's NRC Master
Material s License for control of non-nedical |icensed
radi oactive material throughout the Navy and Marine Corps.

3. Navy Installation Restoration Program and
Navy Base Real i gnnent and C osure Program NAVSEADET RASO
provi des radi ol ogi cal expertise on environnental issues at Navy
and Marine Corps facilities managed by the Naval Facilities
Engi neeri ng Command ( NAVFACENGCOV) and its engineering field
di vi si ons.

4. Naval Low Level Radioactive Waste (LLRW
Program NAVSEADET RASO manages the Navy’s LLRW Program t hat
covers all LLRWgenerated by the Navy, Marine Corps, and Coast
Guard, excluding the NNPP. The program al so provides
contractual support for both command-specific and NAVFACENGCOW
managed radi ol ogi cal contam nation and renedi ati on projects at
Navy and Marine Corps conmands. The programis an integral part
of the DOD LLRW Program managed by the U. S. Arny.

5. Radiation Safety Training. NAVSEADET RASO
provides initial qualification training to prospective radiation
safety officers (RSGCs) and assistant radiation safety officers
(ARSOs) .

(f) To acconplish RASP responsibilities in the
Marine Corps, the CMC shall maintain an effective and unified
Mari ne Corps RADCON Programin coordination with COVNAVSEASYSCOM
and appoint a nenber to the NRSC. The nenber shall be
know edgeabl e in the Marine Corps RADCON Program and shal
function as liaison and central point of contact for
radi ol ogical affairs within the Marine Corps.

(g) At the discretion of the CMC, a Marine Corps
command shall serve as the | ead agent to manage NRWPs for
radi oactive comodities. These radioactive commodities are
di stributed and used worl dwi de t hroughout the Corps. The |ead
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agent shall serve as the technical manager of the commodity
NRMPs and mnmust act authoritatively on behalf of the CMC for al
matters under the auspices of the combdity NRMPs throughout the
Marine Corps. Nonconpliance with comobdity NRVP requirenents
coul d adversely affect Marine Corps-w de readi ness and safety.

(h) I'ndividual Marine Corps commands can submt
applications for NRMPs to use NRC-licensed material or sources
of ionizing radiation in a local radiation protection program
These applications are submtted to NAVSEADET RASO for review
and processing. Wen an NRWP is issued, the command nust conply
with its locally devel oped operating procedures, NRVP
requi renents, and applicabl e Federal regulations. Non-
conpliance with NRMP requirenments may adversely affect the
command’ s readi ness and safety.

b. Subordi nate El ement M ssi ons

(1) Director, Safety Division (CMC (SD)). Appoint a
qualified Naval O ficer (Radiation Health Specialist) to serve
as the Marine Corps Health Physics Prograns Manager at the CMC
(SD). This program nmanager shall:

(a) Serve as a nenber of the NRSC and function as
the liaison and central point of contact for radi ol ogical
affairs within the Marine Corps.

(b) Take appropriate actions to ensure conpliance
with this Order, NRMPs issued to Marine Corps conmmands, and
references (b) through (r).

(c) Assist Marine Corps organi zations in support of
t he Marine Corps RADCON Program

(2) Commandi ng General, Marine Corps Conbat Devel opnent

Command

(a) Ensure subordi nate commands adhere to the
requi renents of this Order.

(b) Ensure the assignnment of command RSGs and/ or
radi ati on protection assistants (RPAs), as required, to oversee
NRVP conpl i ance at subordinate activities, including the various
Marine Corps Training and Educati on Conmand school s and
facilities, that possess, store, and use radi oactive
comuodi ti es.
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(c) Coordinate the review of the training
information for radiation safety and hazards awareness with the
Logi stics Radiation Safety O ficer (LRSO and/or CMC (SD). This
coordi nati on ensures conpliance with regulatory and ot her
appl i cabl e requi renents.

(d) Incorporate radiation safety and hazards
awar eness information in the progranms of instruction for each
mlitary occupational specialty school related to the
procurenent, receipt, storage, shipment, issue, transportation,
use, and mai ntenance of commodities containing radi oactive
materi al s.

(3) Commandi ng General, Marine Corps Logistics Conmmand
(COVWWARCORLOGCOM). Serve as the | ead agent for the managenent
of NRMPs for commodities containing radioactive materials in the
Marine Corps, and act authoritatively on behalf of the CMC for
all matters under the auspices of the commodity NRWPs and RADCON
Program t hr oughout the Marine Corps.

(a) Establish the Marine Corps RADCON O fice to
manage the radioactive comobdity NRWPs issued to
COMVARCORL OGCOM

(b) Appoint a Logistics Radiation Safety O ficer
(LRSO and Assistant Logistics Radiation Safety Oficer (ALRSO
to manage NRMPs issued for radioactive conmodities in the Marine
Corps and to oversee Marine Corps-w de conpli ance.

(c) Assign appropriate authority, responsibility,
and funding to the RADCON Ofice to ensure satisfactory
resources and staffing are available to naintain conpliance with
applicable NRWPs and this Order.

(d) Assign the LRSO the authority to inmediately
halt operations governed by the RADCON Programthat the LRSO
considers significantly unsafe, and to report directly to the
COVVARCORLOGCOM and t he | ocal commander those circunstances or
conditions that adversely affect conpliance with commodity
NRVPs .

(e) Informthe CMC of circunstances or conditions
that are detrinmental to Marine Corps readiness.

(f) Coordinate the Inter-Service Support Agreenent
with the Defense Logistics Agency for radioactive nateri al
storage and distribution requirenents.
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(g) Provide advance notice of shipnents of
radi oactive comodities controlled by COMWARCORLOGBASES or NRC
|i censes.

(h) Provide disposition instructions for radioactive
comodities controll ed by COMWARCORLOGBASES or NRC |icenses.

(i) Oversee the novenent of radioactive conmmodities
controll ed by COUWARCORLOGBASES or NRC |icenses.

(j) Direct required inventories and reconciliation
efforts for NRMP comuodi ti es.

(k) Provide guidance via appropriate supply
instructions, technical instructions, and technical manual s.

(4) Commander, Marine Corps Systens Comrand

(a) Coordinate the devel opnent, procurenent,
acquisition, testing, evaluation, and distribution of systens
i nvol vi ng radi oactive sources, or equipnent containing
radi oactive material, wth the LRSO and/or the CMC (SD). This
coordi nati on ensures conpliance with new or established NRVPs or
NRC | i censes.

(b) Coordinate the procurenment of any generally-
Iicensed or |icense-exenpt radioactive devices with the LRSO
and/ or the CMC (SD).

(c) Assign, in witing, a conmmand radi ation safety
of ficer (CRSO and/or radiation protection assistant (RPA), as
required, to oversee NRWP conpliance prior to receipt, use,
handl i ng, and storing commodities or equipnent that contain
radi oactive material or produce ionizing radiation.

(d) I'ncorporate Marine Corps radiation safety
requi renents in the research, devel opnent, testing, and
eval uati on phases for an end item or system conmponent that
contains radioactive material or is a source of ionizing
radi ati on. ©Make appropriate allowance for specific |icensing
and di sposition requirenents when planning |ife-cycle managenent
of new systens.

(e) Coordinate with the LRSO and/or the CMC (SD) on
t he promul gation of docunents for radioactive comobdities to
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ensure the availability of training, mintenance, and pertinent
regul atory information.

(5) Commander, U.S. Marine Corps Forces Atlantic;
Commander, Marine Corps Bases Atlantic; Conmander, U. S. Marine
Corps Forces Pacific; and, Conmmander, Marine Corps Bases Pacific

(a) Ensure that subordinate commands adhere to the
requi renents of this Order.

(b) Publish procedures inplenenting formal radiation
safety prograns per the requirenments of this Order and
commensurate with RADCON Program operations. Table 1 provides a
checklist of typical RADCON Program el enents.

(c) Ensure that installations provide centralized
LLRW st orage sites, when practical, to reduce the risk for
spread of contam nation, and provide a single-site |ocation for
staging the collected LLRWand | oading of vehicles contracted to
deliver LLRWto the burial facility, identified by the DOD LLRW
Executive Agent.

c. Coordinating Instructions. Submt all reconmendations
for revisions of this Order to the CMC (SD) via the appropriate
chain of command.

(1) Applicable coomands and HQVC el enents shall conmply
with this Oder.

(2) Commanders shall assure that their radiation safety
prograns reflect command support and fulfill the requirenents of
I icenses, NRWPs, and applicable host-country and Feder al
regul ati ons.

(3) Enclosure (1) provides guidance for establishing and
mai ntai ni ng radi ati on-heal th and RADCON Program el enents.
Encl osure (2) provides contact and notification information.
Encl osure (3) provides a glossary of terns. Enclosure (4)
provides a listing of acronyns and abbreviations. Enclosure (5)
lists the reports that commands and installations m ght be
required to prepare.

(4) LRSO In the Marine Corps, a qualified individua
serves on the staff of MARCORLOGCOM as the Marine Corps LRSO
As such, this individual is named on all NRWPs issued to
MARCORLOGCOM f or radi oactive commodities and devices that are
di stributed for use throughout the entire Marine Corps, and
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controll ed and managed centrally by the Marine Corps RADCON
O fice at MARCORLOGCOM Al bany, Georgi a.

Thi s individual has responsibility for accountability and
managenent of radi oactive commodities, and to oversee their use
t hroughout the Marine Corps. The LRSO shall

(a) Direct and manage the staff and overal
activities of the RADCON O fice, and carry out the
responsibilities of that office per the requirenents of this
Order and NRWPs issued to MARCORLOGCOM

(b) Devel op RADCON procedures for training, receipt,
storage, inventory, handling, w pe and |eak testing, packaging,
shi ppi ng, transferring, perform ng energency actions, and
reporting of incidents related to the possession and use of
radi oactive comodities. Pronul gate conplete and conprehensive
technical instructions that contain these procedures; as well as
t echni ques, requirenents, and gui dance necessary for the control
and managenent of applicable radioactive materials to assure
strict conmpliance with references (b), (c), (d); and with the
policies set forth in this Order

(c) Maintain centralized inventories of all |icensed
or permtted commodities used in the Marine Corps, and ensure
Mari ne Corps-w de required inventories are conducted and
reconciled in accordance with NRWP requirenents. Wen sem -
annual inventories are required, the first physical inventory

and inventory reconciliation requirenent will include the annual
| eak tests (w pe tests) for NRVP commodities; and the second
inventory requirenment will include only the physical inventory

and inventory reconciliation. See d ossary of Ternms, enclosure
(3), for definitions of “Inventory or Physical Inventory Report”
and “Report of Physical Inventory and Reconciliation.”

(d) Maintain the disposal inventories and nmanifests
of LLRW associated with radi oactive commodities.

(e) Ensure all licensed radioactive comobdities are
| eak tested, as required, and maintain accountability of |eak
test records for NRWVP conpliance.

(f) Conduct audits in accordance with NRWP
requirenents to ensure commodities are being handled in
accordance with NRWP conditi ons.

(g) Direct corrective actions, to the extent
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required, to address or resolve discrepancies found during
audi ts.

(h) Provide advice to Marine Corps commands on
radi ati on safety matters.

(i) Serve as the primary point of contact for the
reporting of incidents involving applicable radioactive
comodities per the requirenents of references (b), (c) and (d),
NRWMPs, and this Order. This includes generally-Ilicensed
commodities, exenpt quantities, and other radi oactive materials
not ot herw se specifically permtted for use in the Mrine
Cor ps.

(j) Coordinate with the Commander, Marine Corps
Systens Command, and the Conmander, Marine Corps Conbat
Devel opment Command, on the promul gati on of docunents for
radi oactive commodities to ensure the availability of training,
mai nt enance, and pertinent regulatory infornmation.

(k) Conduct adm nistrative actions required for
application, anendnment, and renewal of NRMPs associated with new
and fiel ded radi oactive comoditi es.

(1) Conduct and consolidate annual reviews of the
adequacy of content and inplenmentation of radiation safety
prograns in the Marine Corps. Program i nprovenent information
gained fromthe reviews shall be distributed to the Marine Corps
radi ati on safety community, by neans and priority appropriate to
the material.

(m Assist in coordinating the procurenent of
radi oactive comodities by Marine Corps conmands to ensure
adequacy of permt coverage and establishnent of RADCON.

(5) Installation Radiation Safety Oficer (IRSO. The
| RSO, or base RSO (BRSO), is the individual, appointed in
witing, at the installation, base, air station, |ogistics base,
conbat center, or other fixed activity, who is responsible for
coordi nati ng the RADCON Program for sources of radiation under
the control of that installation. The |IRSO shall

(a) Develop and inplenment the installation radiation
safety order, and publish and distribute applicable installation
messages; bulletins; or notices, as required.

10
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(b) Recommend t he appoi ntment of Assistant | RSO and
RPAs to the installation commander in sufficient nunbers to
adm ni ster the RADCON Program at the installation, and provide
appropriate training to each RPA. RPA is defined in paragraph
4c(7). In the tenporary absence of the RSO fromthe
installation, the Assistant | RSO or RPA shall be appointed to
fulfill the RSO s duties.

(c) Coordinate and direct the actions of the
installation or base RPAs in the adm nistration of the RADCON
Program

(d) I'f the RSO mai ntains NRWP radi oactive
commodities or sources, inventory reports of these installation

assets are required. Installation inventory reports shall be
reconciled with the previous inventory to account for changes or
di screpancies. The inventory report shall include this

reconciliation (statement of changes, |osses, additions, or
updates). Submit installation physical inventory and inventory
reconciliation reports to the LRSO in accordance with the
appropriate NRVP requirenment. Maintain copies of installation
and tenant activity inventory reports of |icensed sources of
ionizing radiation. Deconm ssioning files shall contain copies
of inventory reports (Report Control Synbol EXEMPT), areas of
use, facility surveys (Report Control Synbol EXEMPT), and
reports of radiation incidents and accidents (Report Contr ol
Synbol EXEMPT). See d ossary of Terns, enclosure (3), for
definitions of “Inventory or Physical Inventory Report” and
“Report of Physical Inventory and Reconciliation.”

(e) If the I RSO nmai ntai ns NRVP radi oactive
commodities or sources, performrequired leak tests (w pe tests)
in accordance with the procedures in the applicable NRWSs, and
forward the | eak test packages to the LRSO via certified mail.

(f) Dispose of LLRWthrough the Navy LLRW Program
Coordi nate the disposal of LLRWw th NAVSEADET RASO and provi de
a copy of the manifest to the LRSO

(g) Ensure proper handling and control of
radi oactive materials; including receipt, storage, shipping, and
di sposal operations at installation activities and tenant
conmands.

(h) Maintain liaison with tenant command RSGs and
RPAs.

11
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(1) Establish and inplenment a training program for
RPAs and all installation personnel who are involved in the
recei pt, maintenance, handling, packaging, transferring, and
shi ppi ng of radi oactive comodities.

(j) Provide lists of inventories and storage
| ocations of radioactive materials and commodities to
installation fire department, custodi an, and emergency response
personnel. Also, provide periodic training to these
or gani zati ons on energency response procedures involving
radi ati on sources.

(k) Coordinate the procurenment of any generally-
Iicensed or |icense-exenpt radioactive devices with the LRSO
and/ or CMC (SD).

(1) Establish I ocal procedures and maintain close
liaison with the Defense Reutilization and Marketing Ofices
(DRMD) and ot her base organi zations to prevent the unauthorized
transfer or delivery of any radioactive materials to the DRMO

(m Conduct and docunent annual reviews of the
adequacy of the content and inplenmentation of the RADCON
Program as delineated in the installation order and reference
(d), and report results to the LRSO

(n) Maintain liaison with the Navy Radi ati on Health
O ficer, assigned to the supporting Naval nedical facility, and
coordi nate the Radi ation Health Program and t he RADCON Program
in accordance with references (d) and (f).

(6) Command Radi ation Safety Oficer (CRSO. Appointed
in witing, the CRSO is the designated individual at the Marine
Expeditionary Forces (MEF) or Maj or Subordi nate Command (MSC)
| evel tasked with direct oversight of radiation safety practices
and procedures. \Whenever possible, assignnment of the CRSO shal
be fromthe command safety office. The CRSO shall

(a) Develop and inplenment the command RADCON Pr ogram
procedures, and publish and distribute applicable comand
nmessages; bulletins; or notices, as required.

(b) Serve as the primary point of contact for RADCON
Program i ssues that arise within any subordi nate comrand.

(c) Recomrend the appoi ntnent of Assistant CRSOs

(ACRSGCs) and RPAs in sufficient nunbers to adm nister the RADCON
Program for the command and subordi nate units, and provide

12
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appropriate training. In the tenporary absence of the CRSO from
t he command, the Assistant I RSO or RPA shall be appointed to
fulfill the CRSO s duties.

(d) Coordinate and direct the actions of the comrand
RPAs in the adm nistration of the conmand RADCON Program

(e) If the CRSO mai ntains NRWMP radi oactive
comodities or sources, a consolidated inventory of these
command assets is required. Command inventory reports shall be
reconciled with the previous inventory to account for changes or
di screpancies. The inventory report shall include this
reconciliation (statement of changes, |osses, and additions or
updates). Submt conmmand physical inventory and inventory
reconciliation reports to the LRSO in accordance with the
appropriate NRVP requirenment. Maintain copies of command and
subordi nate-activity inventory/reconciliation reports of
I icensed sources of ionizing radiation. See dossary of Terns,
enclosure (3), for definitions of “lInventory or Physical
| nventory Report” and “Report of Physical Inventory and
Reconciliation.”

(f) I'f the CRSO mai ntains NRWMP radi oactive
commodities or sources, oversee required leak tests (w pe tests)
in accordance with the procedures in the applicable NRWs, and
forward the | eak test packages to the LRSO via certified mail

(g) Ensure disposition instructions provided by the
iteminventory manager and LRSO are foll owed, and coordinate the
di sposition and storage of LLRWw th the | RSO nmanagi ng the
installation LLRW Program and wi th NAVSEADET RASO.

(h) Maintain liaison with all I RSCs that provide
support to any and all subordinate units within the command.

(i) Establish and inplenent a training program for
command RPAs and for those command personnel who are involved in
t he recei pt, maintenance, handling, packaging, transferring,
transporting, and shipping of radioactive commodities.

(j) Maintain liaison with RSGs within the conmmand
t hat have been appoi nted oversi ght of specific NRMPs or
radi ati on safety progranms (RADI AC calibration | aboratory, x-ray
radi ography, etc.).

(k) Advise the RSO on the |ocations of stored or
i n-use radioactive materials, by providing the RSO with copies

13
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of each reconciled inventory report that was forwarded to the
LRSO

(1) Coordinate the procurenment of any generally-
Iicensed or |icense-exenpt radioactive devices with the LRSO
and/ or CMC (SD).

(m Conduct annual reviews or audits of the adequacy
of the content and inplenentati on of RADCON prograns as
delineated in |local orders. The results of these reviews shal
be reported to the host IRSO (if applicable) and the LRSO by 30
Novenber of each year.

(7) RPA.  The conmander shall appoint each RPA based
upon the recommendation of the RSO The RPA is a critical
menber of the command, and is appointed to assist the CRSO or
| RSO i n adm ni stration of the conmand or installati on RADCON
Program It is essential to consider RPA appointnments at
crucial locations, having custody of licensed or permtted
radi oactive commodities. Such areas may include areas of use,
mai nt enance, transportation, storage, and facilities involved
wi t h packagi ng, receipt, and shipnent of radioactive
commodi ti es.

(8) Responsible Oficer (RO. In accordance with
reference (r), the responsible unit having custody of the
licensed or permtted radi oactive comodities nmust assign an RO
The RO shall receive radiation-safety training that is
commensurate with one’s duties and responsibilities. The RO
shal | :

(a) Performor ensure the conduct of RADCON Program
requi renents for the receipt, handling, storing, physical
i nventory, packagi ng, and shipping of |icensed sources of
i oni zing radi ati on.

(b) Performor ensure that docunentation and
reporting requirenments are fulfilled. Section 1 of enclosure
(1) provides a generic RADCON Program from which an RO can
devel op a | ocal RADCON Programthat is comrensurate with
oper at i ons.

5. Administration and Logistics

a. Modifications to Policy. Comranders in overseas areas
may nodify certain policies and procedures when dictated by
host-nation rel ati onships. Submt nodifications or changes to

14
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by the Safety Division (CMC (SD)) prior
Submit nodifications to policies affecting

or

installation) RADCON Program should have witten standard

operating procedures.

The foll ow ng checklist can be used to

nodel a | ocal RADCON Program and to provide the framework for a
| ocal inspection and programreview checklist.
El enent | Radi ol ogi cal Controls Program El enents Appl i cabl e
Nurber Section in
Encl (1)
1 Acci dent and incident (lost/m ssing/damaged) 1.8
reporting requirenments; report imediately
to the LRSO
2 Contact and notification information and See Encl
t el ephone nunbers. (2)
3 Cont am nati on control . 1.5.6
4 Deconm ssi oni ng records. 1.5.12
5 D sposal of radioactive material s/waste. 4.5.7
6 I nventory and reconciliation reports (for 1.5.2
NRMP commodi ties; dates nmay vary with other
sources; provide copies to | RSO or CRSO) .
See d ossary of Terns, enclosure (3), for
definitions of “lnventory or Physical
I nventory Report” and “Report of Physical
I nventory and Reconciliation.”
7 Label i ng, storage, posting, and control of 1.5. 4
ar eas.
8 Leak test procedures and results (for NRWVP 1.5.9
commodi ties; dates nmay vary with other
sources; provide copies to | RSO or CRSO) .
9 Procedures for shipnment, receipt, and 1.5.3
openi ng of packages.
10 Radi ati on energency procedures and points of 1.7 and
cont act . 4.7
11 Radi ati on heal th and personnel dosinetry, if 1.1
appl i cabl e.
12 Radi ati on protection surveys. 1.5.5
13 Records and reports (includes RSO assi gnnent 1.5.10
letter).
14 Trai ning and training records. 1.2. 2,
1.2.3
15 Transportation of radioactive material. 1.6

Tabl e 1.--Checklist of Radiol ogical

15
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6. Command and Si gnal

a. Signal. This Oder is effective the date signed.

b. Command. This Marine Corps Order is applicable to the

Mari ne Corps Total Force.

W LLI AM L. NYLAND
Assi st ant Conmandant
of the Marine Corps

DI STRI BUTI ON: PCN 10207380000
Copy to: 7000190 (10)
8145005 (2)

7000260/ 8145005 ( 2)
7000099/ 8145001 (1)
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SECTION 1. GENERI C RADI OLOd CAL CONTROLS ( RADCON) PROGRAM

1.1. RADI ATI ON HEALTH PROGRAM

1.1.1. Introduction. The Radiation Health Programis an
essential elenment of any Marine Corps radiation protection
effort and includes the areas of nedi cal exam nations, radiation
protection standards, exposure records, and personnel dosinetry.

The Chief, Bureau of Medicine and Surgery (BUMED) has
i ssued NAVMED P-5055 (Radi ation Health Protection Manual) as the
governi ng docunent for Navy and Mari ne Corps Radi ation Health
Progranms. The Radi ation Health Program for any given shore
command or organi zation is admnistered by the supporting BUMED
activity (i.e., Navy hospital, clinic, etc.). However, it is
essential for a Radiation Safety Oficer (RSO to have access to
pertinent information contained in the Radiation Health Program
such as records of exposure to ionizing radiation, results of
radi ati on nedi cal exam nations, records of special exans and
bi oassays, and situational reports on personnel exposure to
ionizing radiation. |If needed, consult with the health
physi ci st assigned at CMC (SD) for guidance in collecting and
assessi ng bi oassay sanpl es.

1.1.2. Radiation Protection Standards. The standards for
protection of personnel fromionizing radiation associated with
t he Radi ol ogical Affairs Support Program (RASP) are based on
radi ati on exposure limts and internal deposition limts of
chapter 4 of NAVMED P-5055. |In addition, the Navy and Marine
Cor ps have adopted the phil osophy of maintaining individual and
col | ective exposures “As Low As Reasonably Achi evabl e” (ALARA)
To assi st commands in keepi ng exposures ALARA, the RASP has
adopted a maxi mum adm ni strative control level of 0.5 rem (500
nren) per calendar year. This control is admnistrative in
nature and applies to radi ati on workers. The adm nistrative
control level shall not be exceeded by any individual wthout
prior witten approval of that individual’s commandi ng of ficer
per the RSO s reconmendati ons.

1.1.3. Medical Exam nations. Chapter 2 of NAVMED P-5055
requires that all personnel who are being considered for routine
assignment to duties or occupations requiring exposure to
ionizing radiation (for exanple, workers and supervisors
i nvol vi ng x-ray radi ography) shall be given a nedical
exam nation prior to assignnent or transfer to those duties.
Personnel who are not routinely exposed to ionizing radiation as
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a result of their normal duties or occupation, and are not
likely to exceed 0.5 rem per year, are not required to have pre-
pl acenent nedi cal exam nations. NAVMED P-5055 provides

requi renents for preplacenent and subsequent nedi cal

exam nations. Preplacenent and subsequent nedi cal exam nations
shall be provided to the foll ow ng:

a. Al x-ray radiographers and radi ographer
assi stants.

b. Al personnel whose duties may require entry
into a high radiation area (100 nrem or higher in 1 hour).

c. Al personnel required by conditions of
i ndi vi dual Naval Radioactive Materials Permts (NRWS).

d. Al personnel who routinely work with unseal ed
radi um sources containing greater than 0.1 mcrocuries of radium
or with seal ed sources of radioactive material greater than the
exenpt quantity limts specified in Schedule B of 10 CFR 30.

e. Al personnel deened necessary by the
commandi ng of ficer.

1.1.4. Personnel Dosinetry. Personnel dosinetry provides
the neans for nonitoring and docunenting the exposure of
radi ati on workers, evaluating and enhanci ng ALARA concepts, and
ensuring that authorized control levels and limts are not
exceeded. It also provides the neans for surveillance of
i ndi vi dual radiation safety practices and val uabl e information
on exposure trends. For the information received from personnel
dosi netry devices to be accurate; procedures for handling,
storing, and wearing the various devices nust be foll owed.

1.1.5. Exposure Records. When applicable, personnel
exposure records shall be maintained in accordance with chapter
5 of NAVMED P- 5055.

1.1.6. Radiation Exposure Control for the Unborn Child

a. Al reasonable efforts shall be nade to keep
ioni zing radi ati on exposure to the unborn child to the very
| onest practical |evel.

b. Once the individual inforns the command of her

pregnancy, the command shall take action to limt the exposure
to the unborn child to less than 0.5 rem (500 nrem) during the
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entire period of pregnancy. In addition, any exposure received
after the declaration of pregnancy shall not exceed 50 nrem per
nont h.

c. Femal e personnel and their supervisors shal
be trained on the biological risks to the enbryo and fetus from
radi ati on in accordance with the NAVSEA RASP Manual
(S0420- AA- RAD- 010) .

1.2. TRAIN NG

1.2.1. GCeneral Information. Comandi ng officers of Navy
and Marine Corps activities have the responsibility to ensure
t hat occupationally exposed personnel under their jurisdiction
mai ntai n exposure to ionizing radiation ALARA. A part of the
ALARA phi |l osophy is the assurance that each person has received
radi ati on safety training conmmensurate with his or her potenti al
for occupational exposure to ionizing radiation. There are at
| east three reasons for radiation safety training. First, the
devel opnent of worker awareness of radiation safety procedures
permts the performance of tasks with greater efficiency and
confidence. Second, when individuals are aware that there is
some risk associated with their exposure, they can becone active
participants in the decision to accept and, where possible, to
reduce the risk as part of their job. Third, the nunber and
seriousness of accidents and incidents can be reduced through
trai ni ng.

1.2.2. Formal RSO Training Courses. NAVSEA RASP Manua
(S0420- AA-RAD- 010) and applicable NRWPs |ist the formal training
requi renents for RASP RSGs, Assistant Radiation Safety Oficers
(ARSGs), and x-ray radiographers. The 80-hour RSO Course (S-4J
0016) offered at NAVSEADET RASO or an approved course of
training is required for all RSGs and ARSGCs. In addition,
commands conducting x-ray radi ography shall provide each x-ray
radi ographer with at |least 6 hours of annual refresher training
and a witten exam nation.

1.2.3. Training Requirenents. NAVSEA RASP Manual (S0420-
AA- RAD- 010) and applicable NRWPs |ist training requirenments for

radi ati on workers, limted radiati on workers, occupationally
exposed femal es and their supervisors, emergency personnel, and
ot her organi zati onal personnel. Training requirenents for

Radi ati on Protection Assistants (RPAs) and handl ers and users of
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radi oactive devices are listed in applicable NRVPs. Training
requi renents incl ude:

1.2.3.1. Radi ati on Workers

a. Initial Training for Radiation
Workers. Each radiati on worker shall, prior to perform ng any
radi ati on duties, successfully conplete radiation safety
training including the following topics as a mninmum The
i ndi vidual attaining a mninumscore of 70 percent on a witten
exam nation shall denonstrate successful conpletion of this
training. Comrands wi th numerous radi oactive devices or
radi ati on produci ng nachi nes shoul d expand the scope and
duration of their initial training accordingly. Initial
trai ning shall be conducted by the RSO or a desi gnated
representative and shall be docunented. This initial training
shal | incl ude:

(1) Operating, nmintenance,
handl i ng, and accountability procedures for devices or
radi oacti ve sources in use (including conmand specific operating
pr ocedures).

(2) Radiation exposure limts and
control |evels.

(3) Specific RADI AC survey
i nstrunment requirenents and operating procedures.

(4) Facility or site survey
requi renments and procedures (if applicable to duties).

(5) Specific personnel dosinetry
requirenents.

(6) Biological effects and risks
associated with exposure to ionizing radiation.

(7) Types and sources of ionizing
radi ati on contributing to personnel exposure (al pha, beta,
gamma, X-ray, neutron, and internal or external exposure).

(8) Specific procedures for using
time, distance, and shielding to maintain individual exposures
ALARA.

(9) Responsibility of individuals.
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(10) Emergency procedures.

b. Periodic Training.

Each radi ati on

wor ker shall receive annua

followi ng topics, at a mninmum

(1)

refresher training covering the

Command radi ation safety

operating and energency procedures.

| (2)
I nstrunents.

(3)
| | (4)
| nspectl ons.

(5)

survey results and personnel

1.2.3. 2.

Use of RADI AC survey
Personnel dosinmetry.

Results of internal audits and

Command conducted radi ati on

exposure trends.

Limted Radi ati on Workers and RPAs.

Radi ati on safety training for
shoul d be specific to the areas
coul d reasonably encounter.

a. Initial

limted radi ati on workers and RPAs

and hazards that the individual

Trai ning. The duration of

the initial
| ocal | y determ ned,

representative, and docunent ed.

training on the foll ow ng topics,

(1)
they may frequent.
_ . - (2)
wi th radiation sources in areas
S . (3)
war ni ng signs and barriers.
(4)
exposures.
(5)

requirenents.

b. Periodic Training.

training for limted workers and RPAs shal
conducted by the RSO or a designate

be

Each shall receive initial
at a m ni num

Sources of radiation in areas

Pot enti al hazards associ at ed
they may enter.

Use and nmeani ng of radiation
Procedures to avoid and reduce
Per sonnel

dosi netry

Each limted

radi ati on worker shall annually

recei ve docunented training
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covering the scope of the initial training requirenent.
Periodic training shall be conducted by the RSO or a desi gnated
representative and shall be docunent ed.

1.2.3.3. (Cccupationally Exposed Fenal es and Their
Supervi sors. Exposure of a fermale worker to ionizing radiation
may al so i nvol ve exposure of an enbryo or fetus. RASP comands
shoul d provide training to occupationally exposed fenmal es and
their supervisors regarding the nature of the potential risk to
the enbryo or fetus fromthe femal e’ s occupati onal exposure.
I nstruction concerning prenatal exposure to the unborn child
shall al so be given to personnel who supervise fenal e workers
authorized to receive occupational exposure, because such
personnel affect the amobunt of radiation exposure a female
wor ker receives. Instruction concerning prenatal exposure to
t he unborn child shall be given during initial and annual
training. Al female personnel receiving instruction, in
accordance with NAVSEA RASP Manual and Nucl ear Regul atory Gui de
8. 13, shall sign and date the follow ng statenent prior to being
i ssued dosinetry equi pnment.

“The recommendations of the National Council on Radiation
Protection and Measurenents to limt radiation exposure to the
unborn child to the very |l owest practicable Ievel, not to exceed
0.5 remduring the entire period of pregnancy, have been
expl ained to ne.”

The signed statenments shall be kept with training record.
The training shall be conducted by the RSO or a desi gnated
representative and shall be docunent ed.

1.2.3.4. Energency Personnel. Firefighting,
security, nedical, and other personnel who, in response to an
energency situation, may be required to enter areas where they
coul d be exposed to ionizing radiati on sources or devi ces,
shoul d receive initial and periodic training on how to protect
t hensel ves fromthe hazards involved. However, energency
per sonnel shoul d understand the relative priority of
radi ol ogi cal controls versus other safety considerations.
Firefighters, for exanple, should be trained that when fighting
a fire that involves radioactivity, the fire is, in nost cases,
nmore of a threat to life and property than radi ati on exposure,
and that radiological controls shall not be instituted that
significantly inpair the firefighting effectiveness.

a. Initial Training. The initial
training for enmergency personnel shall be conducted by the RSO
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or a designated representative, and shall be docunented. Al
energency personnel who coul d be exposed to ionizing radiation
during the performance of their enmergency response duties shal
receive training on the following topics, at a m ni num

(1) Sources of radiation in areas
where they may be required to respond.

(2) Potential hazards associ ated
with radiation sources in areas where they may be required to
respond.

(3) Relative priority of RADCON
versus other safety considerations during an energency.

(4) Procedures to avoid or reduce
exposures in emergency response actions.

(5) Procedures to avoid or reduce
potential radi oactive contam nation in energency response
si tuati ons.

(6) Personnel radiation safety
requi renents (i.e., protective clothing, stay tinmes, dosinetry,
etc.) for personnel entering radiati on areas under energency
condi ti ons.

(7) Famliarization with the
physi cal |ayout of facilities.

(8) Persons to contact to provide
RADCON support during or after an energency.

b. Periodic Training. Persons
classified as “energency personnel” shall receive annual
training covering the scope of the initial training
requi renents. Additional training shall be provided whenever
there is a significant increase in the radi ati on exposure
potential due to additional or different sources of ionizing
radi ation. Periodic training shall be conducted by the RSO or a
desi gnated representative and shall be docunented.

1.2.3.5. Oher Oganizational Personnel and
Visitors. Those personnel who work in or frequent areas
adj acent to radiation areas or radioactive materials storage
areas, while not actually being involved in the RADCON Program
may devel op concerns about radiation because they often see
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radi ati on warning signs. To allay concerns and enhance
awar eness, it is incunbent upon the conmand to provide these
personnel with a briefing.

a. Initial Training. Those personnel
who routinely work in or frequent areas adjacent to radiation
areas and radi oactive material storage areas shall receive an
initial briefing on the need to heed radiation warning signs and
boundary markers. These personnel shall be inforned of the
nature of potential radiation exposures and that the mpjority of
t heir exposures conme from natural background, man-nmade
enhancenents to background, and nedi cal exposures (with the
|atter conprising the nost significant portion). The briefing
shoul d i nclude an expl anation of what is done to protect them
fromradi ati on exposure. All personnel should be encouraged to
contact the RSO if they have additional questions regarding
radi ati on exposure in their work areas.

b. Periodic Training. Because of the
sensitive nature of the subject of potential radiation
exposures, the RSO shall repeat the initial briefing as
frequently as necessary to allay concerns.

1.2.4. Required Training Records. Failure to docunent
required training is considered to be evidence of failure to
conduct required training and will be so noted in internal
audits and conpliance i nspections.

a. Initial Radiation Safety Training

(1) Records of initial radiation safety
training for radiation workers are a permanent record and shal
normal |y be maintained in the individual’s service record for
mlitary and official personnel folder for civilian enployees.

(2) For other categories of personnel, records
of initial training shall be maintained in organizational
training records for as long as the individual is assigned to
t he organi zati on.

(3) Records of initial training shall be
course conpletion certificates or signed nenoranduns stating
successful conpletion of specified initial training and copies
of tests and test scores of personnel. The RSO or individua
conducting the training shall sign nmenoranda of conpletion.
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b. Periodic Radiation Safety Training

(1) The RSO or activity training office shal
mai ntai n records of periodic radiation safety training for al
categories of personnel for a period of 3 years.

(2) Records of periodic training may be kept
inany format. At a mininum the record shall identify the date
of training, subject matter covered, |ength of training,
person(s) conducting the training, and attendees.

1.3. NRWP AND NUCLEAR REGULATCORY COWM SSI ON (NRC) LI CENSED
MATERI AL

1.3.1. General Information. Under provisions of 10 CFR
the NRC has issued a Master Materials License to the Departnent
of the Navy to control the receipt, acquisition, possession,
use, and transfer of NRC-licensed radi oactive material.

OPNAVI NST 6470. 3 established the Naval Radiation Safety
Commttee (NRSC) to inplenent the NRVP system and assi gned
responsibilities to control the use of NRC-1icensed radioactive
mat eri al and naturally-occurring and accel erator-produced

radi oactive materi al s.

1.3.2. Generally-Licensed Itens. The NRC established
general licenses in 10 CFR 31, 40.22, 40.25, and 70.19 for itens
or products manufactured and distributed in accordance with a
specific license issued by the NRC or an agreenent state.
Byproduct materials covered by a general license are normally
identified in the manufacturer’s instructions or on a caution
| abel attached to the product. Comrmands can only transfer
generally-licensed itens to a person holding an NRC or agreenent
state license, or an NRMP which authorizes receipt of the item
CGenerally-licensed itens are subject to the perti nent RADCON
provisions of this Order. These provisions include proper
training, inventories, storage, disposal, shipping, packaging,
and transporting.

1.3.3. Exenpt Itens. 10 CFR 30.11 through 30.19
identifies itens that are exenpt fromthe requirenents of 10 CFR
30 when the itens are manufactured and distributed in accordance
with a specific license issued by the NRC. The letter “F’
identifies exenpt itenms after the manufacturer’s |icense nunber
that is normally printed on a caution | abel on the device or in
the manufacturer’s instructions. The 10 CFR 40.13 identifies
source material itenms that are exenpt fromlicensing. Exenpt
itens are still subject to the pertinent RADCON provisions of
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this Order. These provisions include proper training,
i nventories, storage, disposal, shipping, packaging, and
transporting.

1.3.4. NRWP Requirenents. Al Navy and Marine Corps
commands that receive, possess, use, store, transfer, or dispose
of radioactive material which is not exenpted by NAVSEA RASP
Manual or covered by an NRC license or an NRVP shall obtain an
NRVP. NAVSEA RASP Manual provides the requirenents and criteria
for initial issue, renewal, and anmendnents of NRVPs.

1.3.5. Exenptions Requiring No NRVP. Consult with the
RADCON Ofice to determ ne whether an NRWP is required for
radi oactive materials contained in a device or product prior to
receiving the device or product.

1.3.6. Termnation of Activities Authorized by an NRWVP.
NAVSEA RASP Manual provides the requirenents for term nation of
all activities authorized by an NRWVP.

1.3.7. Unaut hori zed Possession or Use of Radi oactive
Mat eri al

a. The follow ng constitutes unauthorized
possessi on or use of radioactive materi al :

(1) Receipt or possession of radioactive
mat erial not authorized by an NRW when required to obtain one
under NAVSEA RASP Manual or specific direction of the NRSC.

(2) Possession of quantities of radioactive
materials exceeding |limts authorized in an NRWP.

(3) Receipt or use of radioactive material in
equi pnent, devices, or storage containers not approved for use,
when required, by an NRWP,.

(4) Use of radioactive material by an
i ndi vidual who is not qualified in accordance with conditions of
an NRWVP.

b. Wen unaut hori zed possessi on or use of
radi oactive material is determ ned, the conmand shall

(1) I'mrediately wi thdraw the radi oactive

mat eri al or excess quantities fromuse and place in secure
st or age.

ENCLOSURE ( 1) 14



MCO 5104. 3A
13 Jun 2003

(2) Qotain guidance fromthe Logistics
Radi ati on Safety Oficer (LRSO prior to transferring the
radi oactive materials or excess quantities.

(3) Investigate the unauthorized possession or
radi oactive material, review procedures, and initiate necessary
corrective action to prevent recurrence.

(4) Report by letter via RADCON chain of
command to NAVSEADET RASO and LRSO, within 30 days after
di scovery of the unauthorized possession, describing
ci rcunst ances and corrective actions taken.

1.4. REPORTI NG OF EQUI PMENT DEFECTS AND NONCOWPLI ANCE FOR NRC
LI CENSED NMATERI AL

1.4.1. Reporting Guidance. The 10 CFR 21 establishes
procedures and requirenments for reporting of defects and
nonconpl i ance.

1.4.2. Reporting Procedures. NAVSEA RASP Manual provides
the procedures and requirenents for commands to report defects
and nonconpl i ance.

1.5. GENERAL RADI OLOG CAL CONTRCOLS PROCEDURES

1.5.1. Admnistrative Control of Cccupational Exposure

a. At least annually, a formal review shall be
conducted to identify operations with high exposures and to
recommend procedures for reduction of exposure.

b. Al exposures above levels anticipated for the
j obs and any exposure exceedi ng an authorized adm nistrative
control level shall be investigated and docunented by the RSO

1.5.2. Procurenent, Inventory, and Notification of
Persons for Radi ation Sources

a. Approval by the RSO or LRSOif applicable, is
required prior to the procurenent of radioactive material that
contains radioactivity equal to or greater than the quantities
listed in table 1.5 (excerpt of NAVSEA RASP Manual ) of this
encl osure, or contains a specific activity greater than 0.002
m crocuries per gram Approval by the RSOis required prior to
procurenent of machi nes that produce ionizing radiation (for
exanpl e, x-ray machines) that are inherently accessible in the
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design or intended uses of the devices. Supply procedures shal
be established to assure RSO LRSO approval of the procurenent of
any item containing radioactive material or any radiation
produci ng machi nes.

RADI OACTI VE MATERI AL M CROCURI ES
Barium 133 Ba- 133 10
Cadmi um 109 Cd- 109 10
Car bon- 14 C 14 100
Cesi um 137 Cs- 137 10
Cobal t - 60 Co- 60 1
Hydr ogen- 3 H3, Tritium 1, 000
Ni ckel - 63 Ni -63 10
Pronet hi um 147 | Pm 147 10
Strontium 90 Sr-90 0.01

Table 1.5.--Exenpt Quantities of Radioactive Materials
(Source: Excerpt of NAVSEA RASP Manual (S0420- AA- RAD-010)).

b. The RSO shall maintain an inventory of al
radi oactive materials authorized by NRWPs, all non-exenpt
radi oactive comodities, and all x-ray equi pnment subject to the
RASP.

(1) For radioactive material, the inventory
shall list a source identification nunber, equipnent and source
serial nunbers, radioi sotope, chem cal and physical forns,
activity, date of activity determ nation, |ocation, and
cust odi an.

(2) For x-ray radiation producing machi nes

subject to the RASP, the inventory shall |ist machine
description, nodel, serial nunber, maximum energy (peak tube
potential, kVp) and filament current (mlli-anperes, mA) or

radi ati on output, |ocation, and the custodi an.

c. Inventories of radioactive commodities and
inventory reconciliation efforts shall be conducted at | east
sem -annual ly or according to NRVMP or NRC-licensed requirenents.
Reconcil ed inventory reports, which include equi pnment | osses and
gains, shall be consolidated at the MEF or MSC | evel and
reported to the inventory manager in accordance with the
conditions of the appropriate NRW
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d. Security and fire departnments shall be
provided with the foll ow ng:

(1) Alisting of permanent | ocations of
radi oactive material (at |east annually and when | ocations
per manent |y change).

(2) Alisting of locations of radioactive
materi al where radiati on exposure, contam nation, or airborne
radi oactivity may be produced as a result of fire.

(3) Advance notifications of |ocations of
tenporary high-radi ati on areas not under direct supervision of
an authorized individual (i.e., overnight calibrations).

1.5.3. Shipnent, Receipt, and Openi ng of Packages

a. Monitoring for external radiation and
contam nation on external surfaces of packages received or
packaged for shipnment shall be carried out near the receiving or
packagi ng point.

b. Each command expecting receipt of a package
cont ai ning radi oactive materials shall conply with the
requi renents of 10 CFR 20. 1906 for notification, pickup, and
nmonitoring. Alternatively, comands shall conply with NRWPSs
t hat provi de approved shipping and receipt instructions for
certain commodities and radioactive material s.

c. Witten procedures shall be established for
nmoni toring and safely openi ng packages which are received.
Consi deration shall be given to the type of package bei ng opened
and the chem cal and physical fornms of the contents. GCeneral
procedures that are provided in comodity NRMPs shoul d be
included in local procedures if the command receives, ships, or
transports licensed or permtted comodities.

1.5.4. Labeling, Storage, Posting, and Control of Areas

a. Store radioactive materials in secure areas in
accordance with 10 CFR 20. 1801 and 20. 1802, or according to
conditions of the appropriate NRVWP. Quantities of radioactive
material (greater than table 1.5 quantities) shall be stored in
a restricted area. Access shall be limted to the RSO and
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designated individuals. Radioactive material shall not be
stored in office spaces, food storage areas, or berthing areas.

b. Containers of radioactive material shall be
| abel ed in accordance with 10 CFR 20. 1904.

c. Exenptions to |abeling containers are found in
10 CFR 20. 1904.

d. Each container containing greater than table
1.5 exenpt quantities of radioactive material shall be |abel ed
in accordance with the requirenments of 10 CFR 20. 1904.

e. Except as otherw se authorized by 10 CFR
(Energy) or an authorized representative of a regul atory agency,
| abel s and synbol s shall use the conventional radiation colors
(bl ack, magenta, or purple on a yell ow background). The synbol
prescribed is the conventional three-|laded design. The
crosshat ched area shall be black, purple, or nmagenta, and the
background shall be yell ow

f. In addition to the contents of signs and
| abel s described in this section, information may be provi ded on
or near such signs and | abels that may be appropriate in aiding
i ndividuals to mnimze exposure to radiation or radioactive
mat eri al .

g. Consult 10 CFR 20. 1902, NAVSEA RASP Manual ,
and host-nation agreenents for information regarding the posting
and control of radioactive-materials storage areas, radiation
areas, high-radiation areas, radioactive contam nated areas, and
other restricted areas. Consult 10 CFR 20.1903 for exceptions
to posting requirenents. Consult with the LRSO for
clarifications about posting requirenents.

h. Prior to renoval or disposal of enpty,
uncont am nated containers to unrestricted areas, renove or
deface the RAM | abel, or otherwi se clearly indicate that the
container no | onger contains radioactive material.

1.5.5. Radiation Protection Surveys

a. A radiation survey shall be conduct ed:
(1) Before a new facility is put into routine

operation. These records shall be maintained indefinitely in
the installation’s or command’ s RADCON deconmi ssioning file.
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(2) After any significant changes in condition
fromthe initial radiation protection survey which could
adversely affect radiation safety (facility nodification,

i ncrease in operating paraneters (energy, workload, occupancy,
etc.)). These records shall also be maintained indefinitely in
the installation’s or command’ s RADCON deconm ssioning file.

(3) Every 2 years, unless otherw se specified
in a specific NRVP or an NRC |icense condition.

b. Required radiation protection surveys cited
above shall be conducted by the RSO, ARSO or trained RPA, and,
if applicable, submtted to NAVSEADET RASO via the LRSO for
eval uati on and approval.

c. Surveys and inspections shall be made as
necessary to conply with specific requirenments of NAVSEA RASP
Manual and to evaluate the extent of radi ation hazards.

d. Safety devices in permanent facilities
(l'ights, audible signals, warning signs, interlocks, etc.) shal
be exam ned by personnel who are know edgeable in their design,
operation, and mai ntenance at |east every 6 nonths; unless
ot herwi se specified in NAVSEA RASP Manual. Records of the
results of sem -annual safety device exam nations and
i nspections shall be maintained for 3 years.

1.5.6. Cont am nati on Contro

a. FEating, drinking, chew ng, or snoking shal
not be allowed in contam nated areas or areas where unseal ed
sources are used or stored.

b. Storage of food in radioactive materi al
storage or contam nated areas shall not be all owed.

c. Eating, drinking, chewi ng, or snoking while
wearing potentially contam nated clothing shall not be all owed.

d. Pipetting radioactive |iquids by nouth shal
not be all owed.

e. Radioactive |iquids and powders shall be

carried in their containers and within another secondary non-
br eakabl e cont ai ner.

19 ENCLOSURE ( 1)



MCO 5104. 3A
13 Jun 2003

f. Separate sink and drain systens shall be used
in roons or facilities where |liquid radioactive material may
| eak, spill, or be disposed of.

g. A caution | abel shall be affixed to al
containers actually containing or contam nated with radi oactive
mat eri al .

h. Chem cal funme hoods used to contain
radi oactive material in excess of table 1.5 quantities shall be
equi pped with a high-efficiency particulate filter and shall be
mar ked with a “Cauti on—Radi oactive Material” sign or |abel.

i. The average velocity through the face of a
chem cal fume hood used to contain radi oactive material shall be
at least 100 |inear feet per mnute.

j. Protective clothing shall be renoved or
moni tored for contam nati on before an individual |eaves a
cont anm nat ed ar ea.

k. Individuals |eaving a contam nated area shal
be nonitored for contam nation using an AN PDR-56 (or
equi valent) with small probe for al pha activity, and an | M 247
APD series RAD AC with DT-304 probe (or equivalent) for beta-
gama activity, or an AN VDR-2 (or equivalent) for beta-gamma
activity, as applicable. Wen a contact reading indicates
det ect abl e contam nation, the affected areas shall be
decontam nated in accordance with approved procedures or those
provi ded i n BUVEDI NST 6470. 10A.

|. Tools and equi pnent used in a contam nated
area shall be routinely nonitored and decontam nated as
necessary before release to unrestricted areas.

m Cothing and itens rel eased for unrestricted
use shall nmeet the contamnation [imts provided by the LRSO or
NAVSEADET RASO

n. Any injury sustained in a contam nated area
shall be reported to the RSO and eval uated by nedi cal personnel

0. Contami nation control shall not take priority
over nedical treatnment of injuries sustained in a contam nated
ar ea.

1.5.7. Control of Airborne Radioactivity
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a. The design of ventilation systens associ ated
with encl osures or areas having potential gaseous airborne
radi oactive material rel eased, shall be operated and controll ed
to ensure effluent rel eases at the boundary of the unrestricted
area do not exceed the values specified in colum 1 of table I
of appendi x B, 10 CFR 20.

b. Wbrkers shall be nonitored for occupati onal
i ntake of radioactive material and an assessnent nade of the
commtted effective dose equival ent when they are likely to
receive, in 1 year, an intake in excess of 10 percent of the
applicable annual Iimt on intake (ALI) in colums 1 and 2 of
table Il of appendix B, 10 CFR 20.

c. No individual in a restricted area shall be
exposed to airborne radioactivity concentrations that exceed the
[imts provided in 10 CFR 20. 1201.

1.5.8. Protective CUothing and Respiratory Protection

a. Protective gloves and clothing shall be worn
by personnel who work with unseal ed radi oactive material in a
readily dispersible form(gas, liquid, or powder), or who
otherwise work in a radioactively contam nated area.

b. Respiratory protection equi pment used pursuant
to 10 CFR 20.1702 and to Iimt the intake of radioactive
mat erial shall neet the requirenents of 10 CFR 20. 1703.

1.5.9. Leak Testing of Seal ed Radi ati on Sources

a. Seal ed sources containing nore than 100
m crocuries of beta-ganmma emtting material or nore than 10
m crocuries of alpha emtting materials shall be tested for
| eakage or contam nation at intervals not to exceed 6 nonths,
except as specified below. Any source received by the command
that is not acconmpanied by a certificate indicating that a test
was performed wthin 6 nonths prior to the transfer shall not be
put into use until tested.

(1) Hydrogen-3, other gaseous-formradi oactive
i sot opes, and radi oactive isotopes with half-lives |ess than 30
days are exenpt fromthe periodic | eak test requirenent.
EXCEPTI ON: Perform |l eak testing of sources prior to echelon 4
and 5 repairs that replace vials and when a suspected | eakage
has occurred.
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(2) Leak test intervals exceeding 6 nonths are
allowed if approved in a specific or general NRC |icense or an
NRVMP. Except for commodities stored at the Defense Logistics
Agency, annual leak tests are required for NBC comodities
containing radioactive materials (e.g., chem cal agent nonitors,
detectors, etc.).

(3) Any source in storage and not bei ng used
is exenpt fromthe periodic |eak test requirenent. Wen the
source is renmoved fromstorage, it shall be leak tested prior to
use or transfer.

b. The test sanple(s) shall be taken fromthe
source or adjacent surface(s) where contam nation is expected to
accunul at e.

c. The leak test shall be capable of neasuring
0.005 mcrocuries of radioactivity.

d. If 0.005 mcrocuries or nore of renovable
contam nation is neasured on the test sanple(s), the actions
bel ow shal |l be acconpli shed:

(1) The source shall be renmpoved from service,
decontam nated, repaired, or transferred for disposal. The
source may be returned to the manufacturer when so stated on the
| abel on the device, or when incorporated into the specific
| icense governing it.

(2) A conplete investigation of the source and
extent of contam nati on shall be conduct ed.

(3) Conmply with notification requirenents of
NAVSEA RASP Manual , applicable NRWP, or an NRC |icense.

e. Leak test records shall be maintained in units
of m crocuries or disintegrations per mnute (dpm.

1.5.10. Records and Reports

a. Radiation protection programrecords shal
i nclude the follow ng:

(1) Radiation protection surveys.
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(2) Radiation safety audits and inspections.

(3) Radi ation nedical exam nations, if
appl i cabl e, and as required by NAVMED P-5055.

(4) Al occupational radiation exposure and
per sonnel dosinetry records.

(5) Medical records generated during the
period of a radiation worker’s enpl oynent.

(6) Radiation instrunentation maintenance and
calibration records.

(7) Pocket dosineter | ogs.

(8) Inspections of safety devices.

(9) Seal ed source | eak test results.

(10) Records of receipt, transfer, and
inventory of radioactive material. Include results of inventory

reconciliation efforts.

(11) Utilization logs for radioactive
sour ces.

(12) Utilization |Iogs of x-ray nachines.

(13) Training and qualification records of
personnel wusing radiation sources.

(14) Records and reports required by an NRVP.

(15) Reports and records of overexposure,
accidents, and significant events.

(16) Records of information inportant to the
decomm ssioning of a facility, as required by 10 CFR 30. 35(Q).

b. Al nmedical records and personnel dosinetry
records shall be maintained in accordance wi th NAVVMED P-5055.

c. At a mninmm survey records shall contain:

(1) ldentification of the radiation source(s)
and | ocati on.
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(2) Dose |levels and contam nation | evels, as
appl i cabl e.

(3) Airborne radioactivity level, if
appl i cabl e.
(4) Date and tine of survey.

(5) Instrunment(s) used by type and seri al
nunber .

(6) Calibration date of each instrunment used.
(7) Name of surveyor.
(8) Date of review by and signature of RSO

d. Inspections shall be docunented so that
radi ol ogi cal di screpancies and corrective actions taken are
recorded, and a final review and statenent of adequacy of
corrective actions taken are recorded. The RSO and a nore
senior individual in the chain of conmand shall sign a final
review and statenent of adequacy of corrective action.

e. Records shall be retained:

(1) As specified in 10 CFR 20 (subpart L),
30.51, 40.61 and 70.51(b) for receipt, transfer, inventory, and
di sposal of NRC-licensed material.

(2) Indefinitely for surveys conducted to
establ i sh occupational exposure in the absence of personnel
dosi netry.

(3) Indefinitely according to 10 CFR 30. 35(Q)
to decomm ssion facilities for unrestricted use.

(4) For at least a mninmumof 3 years after
term nation of operations, or until the next inspection by
NAVSEADET RASO, unless a longer period is specified in the NRW,
applicabl e section of 10 CFR, or other Marine Corps directive.

(5) For at least 3 years if not otherw se

specified in Federal regul ati ons, NAVSEA RASP Manual, or other
directive.
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1.5.11. Internal Audits and | nspections

a. The command RSO shall establish a forma
internal audit and inspection plan that eval uates conpliance
wi th Federal and Navy regul ati ons, NRWP conditions, and the
provi si ons of NAVSEA RASP Manual .

b. Docunented internal audits shall be conducted
by the RSO or ARSO at | east every 6 nonths unl ess otherw se
specified in NAVSEA RASP Manual , an NRMP, or Feder al
regul ati ons.

c. The internal audit and inspection plan shall
include, at a mninmum evaluation of the follow ng applicable
subj ect areas for operations involving RADCON Program i oni zi ng
radi ation sources. The audit and inspection frequency is every
6 nonths unl ess stated ot herw se.

(1) Radiation nedical exam nations (pre-
pl acenent, re-exam nation, and term nation, as required by
NAVMED P- 5055) .

(2) Cccupational radiation exposure and
personnel dosinetry records and |logs; e.g., TLD
(thernol um nescent dosineter), and pocket dosineter.

(3) RADCON Programrelated training —
annual | y.

(4) Radiol ogical control procedures and
practices — quarterly.

(5) NRMP conpliance — quarterly.

(6) Receipt, transfer, and di sposal of
radi oactive naterial .

(7) Required records and reports.
(8) Transportation — quarterly.

(9) Corrective actions for discrepancies
identified during previous audits or inspections.

1.5.12. Decomm ssioning of Facilities. Prior to release
of facilities used for handling, maintenance, or storage of
radi oactive materials or comopdities for unrestricted use, the
NRVP hol der shall contact NAVSEADET RASO. NAVSEADET RASO wi | |
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work with the command to devel op and i npl ement conpl ete work
pl ans to address any potential residual contam nation and all ow
for the appropriate level of release of the facility. Comrmands
shoul d provi de NAVSEADET RASO the followi ng information, at a
m ni mum

a. Conplete description of the facilities and
the history of use.

b. List of radioactive materials or comodities
stored or used.

c. Previous surveys and general procedures used
inthe facilities.

d. Reports of any accidents or incidents that
may have occurred involving radioactive naterial .

e. Release of the facilities (for exanple,
abandonnment or reuse) is not authorized without witten approval
f r om NAVSEADET RASO.

1.6. TRANSPORTATI ON OF RADI OACTI VE MATERI AL. Regul ati ons
governing the transportation of hazardous material are designed
to prevent undue exposures and injury to the general public
during transport. For this reason, nobst regul ati ons govern the
design and construction of the transportati on package or

contai ner. The proper packagi ng, |abeling, and other tasks
associated with the transportation of radioactive materials are
conpl ex and dependent on form quantity, and isotope of the
radi oactive materials to be transported. Regul ations concerning
t he shipnent of radioactive materials are provided in 49 CFR
170-199 and 10 CFR 71. Consult wi th NAVSEA RASP Manual
appl i cabl e supply instructions, |ogistics or supply personnel,
or the RADCON O fice for guidance when preparing to transport
radi oactive materials. NAVSEA RASP Manual provi des general
transportation requirenments. Several of those general
requirenents are provided in this section.

a. Prior to performng any transportati on operation, each
activity shall consult the appropriate section of NAVSEA RASP
Manual and the current edition of 49 CFR and 10 CFR 71.

b. Each conmmand is responsible for ensuring personnel
assigned duties to performtransportation requirenents receive
instructions regarding the applicable sections of 49 CFR 172
subpart H and 173. 1(b).
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c. Departnent of Transportation (DOT) regul ations shall
apply to the novenent of radioactive material outside the
boundaries of an activity.

d. Transportation on mlitary aircraft nust conply with
requi renents of the International Gvil Aviation O ganization
(1 CAO) .

e. The RSO is responsible for ensuring that all packages
offered for transportation, or transported by the activity,
conformto all applicable requirenents of the NRWP, NRC |license,
NAVSEA RASP Manual, 10 CFR, and 49 CFR

f. The supply officer and responsible officer for each
activity are responsible for ensuring that all radioactive
mat eri al that has been properly packaged and certified is
expeditiously transported to the receiving organization.

g. A record of transfer of radioactive material shall be
mai ntai ned for at |east 3 years fromthe date the material is
accepted by the carrier. At a minimum the record shall contain
the foll ow ng:

(1) Verification that the receiving activity is
icensed or authorized by an NRMP or an NRC |icense to receive
the material.

(2) A copy of docunentation identifying the
radi oactive material .

(3) For seal ed sources, a copy of the current |eak
test certificate and a |ist of serial nunmbers for sources being
transferred.

(4) A copy of the bill of lading or manifest for the
shi pnent .

(5) A copy of the acknow edgenent of receipt of the
mat eri al .

1.7. RADI ATI ON EMERGENCI ES

1.7.1. Discussion. A radiation enmergency can occur where
radi oactive materials or radiation produci ng equi pnent are used,
stored, or transported. Depending upon the magnitude of events
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and severity of consequences, the radiation energency can be
categorized as a radiation accident or incident.

1.7.2. Requirenents

a. The RSO shall prepare for the possibility of a
radi ati on enmergency by devel oping, testing, and maintaining a
radi ati on energency response pl an.

b. The follow ng conditions, situations, and
occurrences shall be considered, as appropriate, in devel oping
emer gency pl ans:

(1) Real or suspected personnel overexposure.
(2) Personnel contam nation

(3) Unauthorized or accidental entry of
personnel into a controlled area.

(4) Spills of radioactive material.

(5) Theft or | oss of radioactive naterial or
machi nes t hat produce ionizing radiation.

(6) Unpl anned rel ease of radioactive materi al
in the environnent.

(7) Receipt of packages with excessive
contam nation or radiation |evels.

(8) Failure of safety devices to function
properly, such as interlocks not term nating exposure.

(9) Failure of exposure or radioactive device
conponents to function properly.

(10) Discharges or spills of material or
fluids that m ght be considered pollutants which endanger
critical water areas, have the potential to generate public
concern, becone the focus of enforcenent action, or pose a
threat to public health or welfare.

(11) Events involving radioactive material or
radi ati on exposure which do not present a hazard to life,
heal th, or property; but which are of such nature as to warrant
i medi ate notification of cognizant higher command.
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(12) Incineration of radioactive materials.

(13) Violations of operating procedures
required by the NRVP or an NRC |icense.

c. Procedures shall identify conditions
constituting an enmergency, list by priority individuals and
departnments to be notified (primary and alternates) during duty
hours and off-duty hours, radiological exposure control, and
actions to be taken to include responsibility for notifications.

d. Energency plans for radioactive-nmateri al
i ncidents and accidents shall be included in NRWP applications
subnmitted to NAVSEADET RASO

e. Enmergency plans shall be reviewed and updated
at | east annually.

f. An exercise of the energency response plan
shal | be conducted at | east annually under realistic conditions.

1.8. REPORTI NG OF RADI ATl ON ACCI DENTS AND | NCl DENTS.

Situations involving NRVMP or NRC-license controlled radi oactive
material shall require i mediate voice or nessage notifications.
Notifications of NRWMP-controlled radi oactive materials shall use
OPREP- 3 NAVY BLUE procedures specified in OPNAVI NST 3100. 6C.

Si tuations involving conmand- hel d NRVP radi oactive materials
require that the command make notifications using the OPREP-3
NAVY BLUE process. Situations involving radioactive-comodity
NRWMPs shall be reported i mediately to the RADCON OFfice. The
RADCON O fice nmust make appropriate OPREP-3 NAVY BLUE
notifications for situations involving radioactive conmodity
NRMPs. Situations involving radioactive materials controlled by
the Arny nust be reported immediately to the appropriate Arny
office. Contact the RADCON O fice for assistance in determ ning
reporting conditions and requirenments. Enclosure (2) of this
Order provides tel ephone nunbers for key points of contact.

1.9. EXTERNAL AUDI TS AND | NSPECTI ONS

1.9.1. Notice of RASP Inspections. As required by OPNAV
I nstructions 6470.3 and 5100. 18A, NAVSEADET RASO audits and
inspects all RASP radi ation safety prograns to determ ne
conpliance wth Federal and Navy regul ations, the provisions of
NAVSEA RASP Manual, and the requirenents of any applicable NRWP.
In addition, as required by NRW conditions and this Oder, the
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USMC RADCON OfFfice will audit and i nspect RADCON Prograns to
ensure conpliance with NRVP and regul atory requirenments. An

i nspection may be announced or unannounced. Comrands w ||
normally be notified prior to an inspection. It should be noted
t hat under the conditions of the NRC Master Materials License
issued to the Navy, the NRC reserved the right to conduct

i nspections of the Navy program including Marine Corps comrands
wi th an NRMP and/or radioactive commodities, at tines and pl aces
the NRC considers appropriate. Requirenents and conditions are
provided in the foll ow ng paragraphs:

a. The command to be inspected is responsible for
coordi nati on of announced inspections. Witten acknow edgenent
and the nane and tel ephone nunber of a designated command
representative shall be provided upon receipt of inspection
notification. |Inspection coordination includes scheduling a
pre-inspection briefing wwth the commandi ng officer, officer in
charge, or designated representative, and obtaining access
aut hori zations or badges. |If applicable, the command shal
ensure that |ocal radiation health personnel are inforned.

b. During the in-briefing, the inspector shall be
provided a detailed listing, to include building nunbers or site
| ocations of all RADCON Program operations, an accurate
i nventory of RADCON Programionizing radiation sources, and,
where applicable, the license or an NRVMP nunber which authorizes
t he operati on.

c. The command shall make available to the
i nspector any records; |ogs; or other docunents necessary to
denonstrate conpliance with applicable Federal; Arny; and Navy
regul ati ons; NAVSEA RASP Manual ; and the NRWP, and shall be
prepared to denonstrate the safe use of ionizing radiation in
appl i cabl e areas of operation.

d. The command RADCON Program RSO or ARSO shal
acconpany the inspector throughout the inspection. |[|f the RSO
or ARSO cannot be avail able, a know edgeabl e repl acenent shal
be desi gnat ed.

e. \Wen hosting inspectors fromthe NRC, commands
authorized to use radi oactive materials under the authority of a
NRC | icense or NRMP shall cooperate fully with NRC conpliance
i nspectors, to include making avail abl e any records, |ogs, or
ot her docunents necessary to denonstrate conpliance with Federa
regul ations and |icense and/or NRWVP conditions.
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1.9.2. Inspection Protocols and Reports. The RASP system
for rating the command’ s overall radiation safety program
consists of two categories, satisfactory and unsatisfactory.
Satisfactory ratings will be given to those conmmands where no
significant radiation safety programviolations are found. A
rating of unsatisfactory will be given when there is an actual
or substantial risk of the |oss of safety or security as a
result of nmethods or operations. Loss of safety is considered
to have occurred if conditions exist where personnel
overexposure could realistically occur. Loss of security is
considered to have occurred if licensed radioactive material is
not mai ntai ned in accordance with NAVSEA RASP Manual, the
appropriate sections of 10 CFR, or the provisions of the
applicable NRMP. |In general, a |loss of security occurs when
non- exenpt quantities of radioactive materials are not secured
or not under the positive control of authorized personnel.

Requi renents and conditions are provided in the foll ow ng
par agr aphs:

a. Commandi ng officers, or designated
representatives, shall be in-briefed on the scope of the
i nspection. At the conclusion of the inspection, the commandi ng
of ficers or designated representatives will be briefed on
prelimnary findings, severity levels, and a projected overall
radi ati on safety programrating of satisfactory or
unsati sfactory.

b. Findings during NAVSEADET RASO i nspections are

rated by 1 of 5 severity levels with severity level | being the
nost critical. Brief descriptions of severity levels are as
fol |l ows:

(1) Severity level | reflects an actual |oss
of safety or security. An unsatisfactory rating will result and
wi Il include i medi ate suspensi on of NRMP aut hori zati ons.

(2) Severity level Il violations are also the

result of the loss of safety or security; however, circunstances
mtigate it frombeing the nost severe. An unsatisfactory

rating will be assigned and i nmedi ate suspensi on of NRWP
aut hori zation will be recommended.
(3) Severity level Il violations exist when

there is a realistic potential for the |oss of safety or
security. An unsatisfactory rating is considered for severity
level 111 violations.
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(4) Severity level IV violations are those
that have nore than mnor safety or environnental significance.
An unsatisfactory rating may be considered for severity level 1V
violations that are simlar to previously cited violations that
have not been corrected.

(5) Severity level V violations have m nor
safety and environmental significance and will not necessitate
an unsatisfactory rating.

c. Formal witten inspection reports shall be
routed via the appropriate chain of conmand with an advance copy
to the inspected activity.

d. The command shall respond to the adverse
findings in witing as instructed in the inspection report.
Subsequent reports of corrective actions are required at 30-day
intervals until all negative findings and di screpancies are
corrected.

e. Prograns that received an unsatisfactory
rating as the result of a NAVSEADET RASO i nspection shall be
eval uated for potential operation stoppage by the NRSC. Al
unsati sfactory progranms shall be re-inspected within 6 nonths.

1.10. CONTRACTOR USE OF NRC- LI CENSED RADI OACTI VE MATERI AL OR
MACHI NE SOURCES OF | ONI ZI NG RADI ATI ON ON MARI NE CORPS
PROPERTY

1.10.1. Obtaining Authorization. Prior to operation of
prot ot ype or devel opnental systens using radioactive nmaterial or
machi ne sources of ionizing radiation on Marine Corps property,
Mari ne Corps conmands shall provide a copy of the operating
procedures and conpl ete information; including, when applicable,
copi es of contractor NRC or agreenment state |icenses regarding
system process and operation to NAVSEADET RASO and the LRSO for
review. NAVSEADET RASO shal | appraise the command of any
radi ati on safety shortcomngs to be rectified prior to
comenci ng operations. Marine Corps personnel shall not be used
as operators under an NRC or agreenent state |license issued to a
contractor.

1.10.2. Contract and Contractor Requirenents. Marine
Cor ps commands engaged in negotiating contracts shall include in
the ternms of the contract a clause requiring conpliance with
requi renents of NRWMPs and NAVSEA RASP Manual . \Wen applicabl e,
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contractors shall be required to provide a copy of a NRC or
agreenent state license or certificate of registration. For
agreenent state |licenses, the contractor shall be required to
provide witten notification to the NRC Regional Ofice required
by 10 CFR 150. 20.

SECTI ON 2. X- RAY RADI OGRAPHY

2.1. REQUI REMENTS AND RESPONSI BI LI TIES. Industrial x-ray

radi ography represents a potential for serious radiation
exposure to x-ray radi ography personnel and nmenbers of the
general public in the vicinity of the x-ray radiography
operations. Because of this potential for personal injury, it

i s incunbent upon each Marine Corps activity that conducts x-ray
radi ography to operate their progranms in strict conpliance with
established safety rul es and NAVSEA RASP Manual requirenents.
NAVSEA RASP Manual provides the m ni mum standards for industrial
x-ray radi ography radiation safety. The radiation safety
requirenents listed in section IV for x-ray radi ography are the
m ni num t hat each Marine Corps activity nmust neet. | ndividual
commands are encouraged to establish additional radiation safety
requi renents for their respective operations as dictated by

| ocal conditions.

2.2. PROGRAM ELEMENTS. I nplenent |ocal procedures in
accordance wi th gui dance provided in NAVSEA RASP Manual to
ensure the follow ng program el enents are inplenented and
mai nt ai ned:

2.2.1. Survey Instrunents and Personnel Dosinetry.

2.2.2. Radiation Safety Qperating and Energency
Pr ocedur es.

2.2.3. Radiation Protection Inspections and Surveys.
2.2.4. Logs and Records.
2.2.5. Reporting Requirenents and Procedures.

2.2.6. Facility Requirenents.

SECTI ON 3. RADI AC CALI BRATI ON PROGRAM

33 ENCLOSURE ( 1)



MCO 5104. 3A
13 Jun 2003

3.1. PURPCSE. To provide information for establishing RAD AC
equi pnent al | owances and for determ ning RADI AC calibration
i ntervals.

3.2. BACKGROUND. RADIAC is an acronym derived from

“Radi oactivity Detection Indication and Conputation”, and is a
generic termapplying to radiation detection instrunmentation.
RADI AC i nstrunments are used to detect and nonitor radiation

| evel s. RADI AC equi pnment is al so necessary for protective
actions and recovery procedures as part of a conmand' s di saster
prepar edness capabilities and conbat operations on the nucl ear
battl efi el d.

3.3. FLEET MARI NE FORCES RADI AC | NSTRUMENTS; COVVANDER, MARI NE
CORPS SYSTEMS COVVMAND ( SSCNBC). COVMARCORSYSCOM ( SSCNBC) is the
program of fi ce that procures RADI AC equi pnent for the Fleet
Marine Force in support of conbat operations. Marine Corps
tabl e of equi pnment allowances (TE) l|ists applicable RAD AC

equi pnment .

3.4. REQUI REMENTS AND RESPONSI BI LI TI ES. NAVSEA RASP Manual
lists the responsibilities and requirenents for the NRW RSO and
seni or RADI AC cal i bration technician and RADI AC calibration

| aboratory supervisor at RADI AC cal i bration | aboratori es.

3.4.1. RADIAC Calibration Laboratory RSO Requirenents.
The RSO shall ensure that the follow ng el enents of the
Radi ati on Safety Program are acconpli shed:

a. Physical inventory checks, radiation surveys,
and contam nation surveys are perforned and docunent ed.

b. Operating and energency procedures are witten
and updat ed.

c. Leak tests (or wipe tests) are perforned by
qual i fied personnel.

d. Al RADI AC repair personnel receive required
initial and refresher radiation safety training.

e. Applications for anmendnent or renewal of NRWPs
are subm tted when required by NAVSEA RASP Manual .

f. Al pertinent requirements and

responsibilities of an RSO as specified in the NRVP and NAVSEA
RASP Manual are acconpli shed.
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3.4.2. RADIAC Calibration Laboratory Functions. The
seni or RADI AC calibration technician or RADI AC calibration
| aboratory supervisor shall performor ensure qualified
personnel performthe follow ng functions:

a. Daily prior-to-use inspections of calibration
sources and rel ated equi pnent; such as, interlocks, warning
lights, and audi bl e al arns.

b. Inventories and inspections of sources and
equi pnment .

C. Leak tests of calibration sources.

d. Initial and refresher radiation safety
training of RADI AC repair personnel.

e. Physical inventory checks, radiation surveys,
and contam nation surveys of calibration sources and work areas.

f. Contam nation surveys of all incom ng RADI AC
i nstruments.

g. Notify appropriate personnel; such as the RSO
security, fire departnent, and appropriate supervisors of any
pl anned overni ght or unattended calibration operation.

3.5. PROGRAM ELEMENTS. | nplenent |ocal procedures in
accordance with NRWP and gui dance provided in NAVSEA RASP Manual
to ensure the follow ng programel enents are inplenented and

mai nt ai ned:

3.5.1. Training.

3.5.2. Radiation Surveys.

3.5.3. Source Inventory, Inspection, and Mi ntenance.
3.5.4. Receipt, Survey, and Decontamnm nation of RADI AC.
3.5.5. Personnel Dosinetry.

3.5.6. Operating and Energency Procedures.

3.5.7. Source Leak Tests.
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3.6. RAD AC EQUI PMENT CALI BRATI QN, DI SPOSI TI ON, AND LEAK
TESTI NG

3.6.1. Calibration Intervals by End Use. Calibrate
RADI AC equi prent at standard intervals depending on their end-
use application.

a. Wen using a particular RADI AC i nstrunent for
nore than one end-use application, the calibration interval for
the appropriate shortest calibration cycle applies.

b. Units should avoid occurrence of calibration
expiration during deploynments. Extension of calibration dates
for deployed units using RASP end-use RADI ACs shall only be
granted by NAVSEADET RASO via the RADCON O fice. Deploying
Marine Corps units using non-RASP end-use RADI ACs can request
that the RADI AC calibration facility adjust the calibration
i nterval

3.6. 2. RADI AC Cal i bration Services

a. RADIAC calibration and repair services are
avai |l able fromthe Marine Corps RADH AC calibration facilities at
MCLB Al bany, MCLB Barstow, and Third Force Service Support G oup
(FSSG Mui ntenance Battalion.

b. RADIAC calibration and repair services are
general ly avail able from Navy RADI AC calibration facilities at
no cost to Marine Corps commands, if the RADI AC equi pnent is
part of a NAVSEA i ssued RASPSAFE or RASPXRAY RADI AC equi prent
al | owance.

3.6.3. RADI AC Disposition and Leak Testing

a. Return RASPSAFE or RASPXRAY RADI AC i nstrunents
to the nearest Navy RADI AC calibration | aboratory. Contact the
RADCON O fice for disposition instructions for other RAD AC
i nstruments.

b. Ship RADI AC i nstrunents containing radioactive
check sources as radioactive nmaterial, limted quantity, under
49 CFR 173. 424.

c. Performleak test, if required, per |ocal
procedures, or consult with the RADCON O fi ce.
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d. Mintain docunentation of all dispositions and
the results of all |eak tests.

SECTI ON 4. RADI OACTI VE COWDI TI ES

4.1. COVMODI TI ES CONTAI NI NG RADI CACTI VE NMATERI AL

4.1.1. Definitions

a. Radioactive material is strictly defined as
any material or conbination of materials that spontaneously
emts ionizing radiation.

b. A radioactive conmmopdity is an item of
Governnment property, containing radioactivity equal to or in
excess of the quantities listed in 10 CFR 20, appendix C, or
contains a specific activity greater than 0.002 m crocuries per
gram of radioactive materials, to which a national stock number
(NSN) has been assi gned.

c. Several conponents, devices, equipnment, and
commodities used in the Marine Corps contain one or nore types
of licensed, radioactive materials. Table 4.1 provides
informati on on sel ected radioi sotopes, their characteristics,
and general precautions.

d. Cenerally, there are five types of NSN
nunbered commodities (see Table 4.2) containing radioactivity
stocked in the supply system electronic devices (including
el ectron tubes), |lum nescent (self-illum nating) devices,

i oni zati on devices, commodities containing natural sources, and
anal yti cal devi ces.
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Radi oi sot ope, Characteristics, And General

Precauti ons

Exanpl es of
Commodi ti es

Depl eted Uranium (DU) consists primrily
of 3 isotopes: U238 (99.2%, U 235
(0.72%, and U-234 (0.006%. DU, a solid
nmetal with a 4,500 mllion year half-Ilife,
under goes a conpl ex radi ol ogi cal decay
schene via daughter products that emt

al pha, beta, and gamma radiation. Unless
there is direct contact with the skin,
external radiation exposure fromDU is not
a significant concern. Internal radiation
exposure is of concern if DU particles
have been ingested, inhal ed, or otherw se
taken into the body.

DU penetrators
and anmuni tion
Ar nmor

Aircraft
count er wei ght s

Hydrogen-3 (Tritiumor H 3) decays by
emtting very | owenergy beta particles
that have a radiological half-life of 12.3
years. Tritiumgas, in conbination with a
phosphor and sealed in a tube, provide a
radi ol um nescent source for reduced-I|ight
view ng of scales, vials, conpasses or
other indicators on mlitary equi pnent.
Exposure to tritium causes no externa

radi ati on hazard but m ght present an

i nternal radiation exposure hazard
dependi ng upon the ambunt that enters the
body t hrough absorption, inhalation or
ingestion. |If internalized, the residence
time in the body is short, with a

bi ol ogical half-life of 10 to 12 days.

Exit markers and
si gns

Lensatic
conpasses

Miuzzl e reference
sensors

Fire control
guadr ant s,

al i gnnent
devi ces,

t el escopes,
si ght nounts

and

Ni ckel -63 (Ni-63) has a half-life of 92
years and under goes radi oactive decay by
emtting beta particles. Simlar to
tritium it is difficult to detect because
of its | owenergy (weak) beta particles
and no gamma-/x-ray em ssions; N -63 does
not present an external hazard; potenti al
exists for internal contam nation via

i nhaling or ingesting small particles that
| eak fromthe seal ed sources. Leak or

W pe tests are required to verify that the
devices are intact and are not
cont am nat ed.

Chem cal agent
noni tors ( CAMB)
Aut omati c

cheni cal agent

detector al arns
( ACADAS)

Thorium 232 (Th-232) is a naturally-
occurring radionuclide found in a nunber

Anti-reflective
coating on
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of manufactured articles; such as,

i ncandescent gas mantles, electron tubes,
| anps, certain types of welding rods,
optical coating on | enses, and magnesi um
t hori um and ni ckel -thoriumalloys in
aircraft/mssile engine and structural
conponents. Milti-layer anti-reflective
optical coating on thermal inmaging |enses
for the Forward Looking Infrared System
(FLIR) and on Ni ght Vision Devices (NVD)
use Th-232 Fluoride (ThFs). Th-232 has a
very long half-life of 14 billion years.
Li ke urani um and radi um the radi ol ogica
decay schene is conplex and invol ves

em ssions of gamm, al pha, and beta

radi ation. Internal and external exposure
hazards are simlar to that of DU
Periodically nonitor industrial workplaces
wher e over haul of equi pnment containi ng
thorium all oys may have inadvertently
generated thorium contam nation

t hermal i magi ng
| enses
Aircraft/mssile
conponent s
Thori at ed

t ungst en

el ectrodes
Wl di ng rods,

| anps, mantl es,
and tubes

Table 4.1.--Sel ected Radi oi sot opes, Characteristics, and Ceneral

Precauti ons for Commoditi es.
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Radi onucl i de and Sources | Hal f - Radi ati on Ener gy Means of
life (MeV) Det ecti on
*
Ganma Beta | Al pha
AMVERI Cl UM 241 (Am 241) 432 0. 059 None 5.44 2, 4
| oni zati on Devi ces and yrs. 5.49
Al ar s
(Exanpl es: snoke
det ect ors)
CADM UM 109 (Cd- 109) 1.3 0. 088 None |None |3
yrs.
CARBON- 14 (C 14) 5730 None 0. 156 | None Lab only
El ectroni ¢ Devi ces yrs.
CESI UM 137 (Cs-137) 30.17 | 0.662 0.512 | None |1, 2, 3
El ectroni ¢ Devi ces, yrs.
| oni zati on Devices, and
El ectron Tubes
(Ex: Mbisture density
gauges)
COBALT- 60 (Co-60) 5.27 |1.17 0.318 | None |1, 2, 3
El ectroni ¢ Devices, and yrs. 1.33
| oni zati on Devi ces
NI CKEL- 63 (N -63) 100 None 0. 066 | None Lab only
| oni zati on Devi ces, yrs.
El ectroni ¢ Devices, and
El ectron Tubes
(Ex: Chem cal Agent
Moni t or s)
POLONI UM 210 ( Po-210) 138.3 | 0.803 None |[5.30 |1, 2, 3,
| oni zati on Devi ces 8 4
(Ex: static elimnators) days
PROVETH UM 147 (Pm 147) 2.62 0.121 0. 224 | None 1, 2, 3
Lum nescent Devi ces yrs.
RADI UM 226 ( Ra-226) 1600 |0.186 None [4.78 |1, 2, 3,
Lum nescent Devices **, yrs. 4
El ectron Tubes **, and
El ectroni c Devi ces
(Ex: radar equi pnent,
anal ytical devices,
i oni zation devi ces, and
nat ural sources)
STRONTI UM 90 ( Sr-90) 29 None 0.546 [ None |1, 2
Lum nescent Devices, ice yrs.
detectors, IBIS, and
El ectron Tubes
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TECHNETI UM 99 (Tc-99) 2.13 |0.090 0.293 [None |1, 2
| oni zati on Devi ces x 10°

yrs.
THORI UM 232 ( Th-232) 1.4 x | 0.059 None [3.95 |1, 2, 3,
| oni zation Devi ces, 1010 4.01 |4
Wl di ng Rods, and yrs.
El ectron Tubes
TRI TI UM (Hydrogen-3 or H |12.3 None 0. 019 | None Lab only
3) yrs.
Lum nescent Devi ces
(Ex: Fire control
devi ces)
URANI UM 238 (U- 238) 4.468 | 0. 496 None [4.15 |1, 2, 3,
Nat ural ly Qccurring x 10° 4.196 |4
(Ex: firebricks, building |yrs.
mat eri al s, shielding
mat eri als, ceramcs),
Muni tions, and Counter
wei ght s

* MEANS OF DETECTI ON:

1. 1M247 Series (e.g., E-140N)

2. AN PDR-27 or equival ent.

3. PRM 5N SPA-3, GRM 595 or | M 253/DT-640 Scintillation Rateneter
Pr obe.

4. AN PDR-56 or equival ent.

** Lum nescent devices containing radium 226 are obsol ete and
shoul d be purged fromthe system

Tabl e 4. 2. --Radi onuclides in NSN-nunbered Commoditi es.

4.1. 2. Radi um Radon, and M scel | aneous Sour ces

a. Radium 226. Radium 226 is a naturally
occurring radi oi sotope extensively used in a variety of
applications and as a source for radiolum nescent paint on
gauges and di al s aboard ships, aircraft, and other mlitary
equi prent fromWrld War | to the md-1960's. Tritium and
pronet hi um have replaced radiumas significantly | ess hazardous
i sot opes of choice for radi ol um nescent sources.

(1) Radium 226 has a half-life of 1,602 years.
The radi oactive decay of radiumand its daughters emts a series
of al pha, beta and gamma radiation. Sonme of the emtted beta
particles and gamma rays have penetrating energi es between 1.0
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to 1.5 MeV and will be a source of external radiation exposure.
Radi um produces Radon-222 during its decay and this gas may be
of concern if storing |large quantities of unseal ed radi um
sources in non-ventilated or closed spaces. |Internal body
contam nation can occur fromingestion of radiumparticles from
fl aki ng of the radi ol um nescent paint.

(2) The extensive use of radium over many
years, especially in electronic switches, knobs, markers and
gauges, neans it is econonmcally and logistically difficult to
replace all existing conponents containing radium The goal of
elimnating use of radiumin the mlitary is being pursued
t hrough the phase out of existing equi pnent, conponent
repl acenents that do not contain radium and radi um procurenent
restrictions. Joint services guidance prohibits procurenent of
radi um except in unusual cases. Marine Corps prohibits existing
repl acenent-part inventories of radium containing conponents
fromissue or use if non-radium substitutes or replacenent parts
are avail abl e or obtainable. Submt requests to procure or use
radium or to use or issue radium containing conponents from
inventories, to CMC (SD) after obtaining review endorsenent by
t he LRSO

(3) RSGs and/or RPAs should | ocate and di spose
of unneeded or unnecessary itens containing radium These itens
are usually found in storage roons and shelves in work spaces
cont ai ni ng ol der equi pnment itens. Gamma radiation fromradi um
sources is easily detectable, even though the radi um source no
| onger produces |ight due to danage of the |um nous material by
al pha particle bonbardment. Thoroughly check ol d vehicles,
aircraft, and equi pnent for renoval of all radium containing
gauges to prevent spread of radiumcontam nation and risk to
cl ean-up crews. Renoval of radium devices from equi pnent itens
nmust be under the direction of an RSO because of the need for
contam nati on measurenments and control. Exercise extrene care
when directly handling radi umradi ol um nescent sources since the
| um nous paint, or the plastic and rubber nmaterial used as a
base, may have becone very brittle from nol ecul ar damage by
al pha-particl e bonbardnent.

b. Radon 222. The radi oactive decay of Radium
226 produces Radon-222. Radon is an inert gas with a half-life
of 3.8 days, and radon itself is of little significance.
However, there are four short |ived daughters of radon:
pol onium 218 with a 3.05 mnute half-life, lead-214 with a 26.8
mnute half-life, bisnmuth-214 with a 19.7 mnute half-life and
pol oni um 214 with a 0.15 mllisecond half-life. These four
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daught er products are chemically active particles, and attach
t hensel ves to dust particles, walls, furnishings, clothing;, and,
if inhaled, to the tissues of the |ungs.

Air filters, or any dust collecting material placed in a
constant flow of air, accunul ate these daughter products.

Rel atively high radiation | evels can accunul ate at the surface
of such filters and should not be a cause for alarmor an

i ndi cation of abnormal conditions. On renoving the filters from
the air flow, the radioactivity quickly disappears due to the
short half-lives of the radon daughters. This rapid decrease in
radiation levels on a filter renoved froma constant air flow
path, is a positive indicator that the radiation | evels were
attributable to naturally occurring radon. Al so, stagnant

weat her conditions can allow a build up in airborne radon |evels
that may show as increased readi ngs on radiol ogical air
nmonitoring instrunents.

c. Misture-Density Meters. Portable noisture
density gauges neasure the density and noi sture content of
soils, soil-stone aggregate bases, cenent and asphalt treated
bases, and asphalt paving. Commonly used radi oi sotopes in these
gauges are cesium 137 as a gamma source and anericium
241: beryllium as a neutron source.

(1) Individual commands must obtain an NRWP as
aut hori zation for possession and use of these gauges.
Primarily, these commands will be Navy Construction Battalions
and Marine Corps Engi neer Support Battalions.

(2) Authorization for these gauges include
specific requirenments for establishing a conmand radi ation
protection programand formal training of a designated RSO

(3) Submit requests for issuance of an NRWP,
for Marine Corps commands, for noisture density nmeters in
accordance with NAVSEA RASP Manual, via the LRSO and CMC ( SD)

d. Electron Tubes. Nunerous types of electron
t ubes contain small anounts of various radioactive materials.
Unl ess otherwi se specified for a particular type of electron
tube, the radioactive materials in these tube are usually
I icensed exenpt under 10 CFR 30.15(a)(8). The follow ng general
precautions apply.

(1) Periodically survey storage roons with
| arge nunbers of el ectron tubes containing radi oactive materi al
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with low | evel ganma survey neters. |In sonme cases involving
| arge quantities, it may be necessary to redistribute the tubes
anong different shelves or bins.

(2) Wear rubber or disposable plastic gloves
when cl eaning up the debris from broken tubes contai ni ng
radi oactive material. |f suspecting skin contam nation, wash
hands with soap and water.

(3) Wth RSO concurrence, dispose of electron
tubes containing exenpt quantities of radioactive material as
normal trash when replacing defective tubes during repair
operations, as long as |arge nunbers of tubes sinmultaneously in
one |l ocation are not disposed of. |If generating |arge
col l ections of tubes for disposal at el ectronic maintenance
activities, or if state or local jurisdictions prohibit disposal
of any anmount of radioactive material, then dispose of the tubes
as radi oactive waste. Refer to paragraph 4.5.7 of enclosure (1)
for disposal procedures.

e. Historical Displays and War Trophies. Marine
Corps nmuseuns and installations have received for display
purposes, multiple mlitary itens of foreign and donestic
origin. Many of these itens contain radioactive devices or
radi oactive painted surfaces. Contact CMC (SD) for information
on proper handling and di sposal of these itens.

4.2. RADI OACTI VE SOURCES | N Al RCRAFT

4.2.1. GCeneral Information. Various aircraft conponents
may contain radioactive material. This section does not
describe all the sources of radioactive materials installed on
Marine Corps aircraft. Refer to the applicable supply,
technical, NRW, or regulatory guidance for the specific
conditions that nust be nmet. Conditions and gui dance found in
applicable NRWP or regul atory docunents take precedence over
gui dance provided in this Order.

4.2.2. NRWP Coverage. NRVP Nunber 19-00019- T4NP, i ssued
to the Naval Air Systenms Command, Patuxent River, MD, 20670-
1547, controls seal ed-sources use on various aircraft
conponents. Sonme of those sources include the foll ow ng:

a. Drogue Markers for Nighttime In-Flight
Ref uel i ng, NSN 1680- 00-793-7994, 25 mllicuries of krypton-85.
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b. Drogue Markers for Nighttine In-Flight
Ref uel i ng, NSN 1680-01-208-0417, 500 mllicuries of tritium

4.2.3. Cenerally-Licensed Devices. The follow ng
generally licensed devices may be found on Marine Corps
aircraft:

a. External Wnd Direction |Indicators

NSN 6260-99-996-9563, 0.23 curies of tritium
NSN 6260-99-996-9568, 0.4 curies of tritium

b. Aircraft Exit Mrkers

NSN 1560- 00-022-9002, 90 millicuries of tritium
NSN 9905- 00- 705-3765, 50 millicuries of tritium

C. | ce Detector Probes

NSN 1660- 00- 010-1421, 50 m crocuries of strontium 90
NSN 1660- 00-919-0419, 50 microcuries of strontium 90
NSN 1660- 00-077-8473, 50 m crocuries of strontium 90

4.2.4. In-Flight Blade Inspection System (I1BIYS)

a. The IBISis installed on H53 helicopter rotor
bl ades to provide in-flight warning of |ow blade gas pressure.
A seal ed source containing 500 mcrocuries of strontium 90 (Sr-
90) remains in a shielded condition when bl ade pressure is
normal and extracts fromits shielded condition, only when
| osing bl ade pressure or pressing the manual test button. Wen
in the unshiel ded position, detectors sense the increased
radi ation levels and activate a warning light in the cockpit.

b. The dose-rate | evel when the Sr-90 source is
in the shielded position is approximately 0.8 nmR/ hr at 3 inches
fromthe IBIS indicator. Wen the source is exposed in the
unshi el ded position, the dose rates are approxi mtely 150 nR/ hr
at 8 inches, 30 nR'hr at 18 inches and 7.5 nR/'hr at 3 feet.

c. \Wen rotor blades are damaged during aircraft
m shaps, |ocate and secure any unshielded IBI'S sources to reduce
exposure to investigators and sal vage crews, if possible.

d. The IBIS systemis NRC generally-licensed.

The I1BI'S techni cal manual contains user requirenents for
storing, shipping, installing, and testing the IBIS.

45 ENCLOSURE (1)



MCO 5104. 3A
13 Jun 2003

4.2.5. Leak Tests. Wth the exception of the IBIS, there
are no leak test requirenents for the above aircraft sources,
except when damage has occurred or | eakage is suspected.

4.3. DEPLETED URANI UM (DU): MJNI TI ONS, ARMOR, AND
COUNTERWEI GHTS

4.3.1. Definition. DUis a heavy netal used as a ball ast
or counterweights in aircraft gyroscope assenblies, flight
control surfaces, helicopter blade assenblies, elevator bal ance
assenbl i es, aileron balance assenblies, etc., in aircraft,
rockets, projectiles, and mssiles; and as penetrators in
certain anmmunition. DU is natural uraniumthat has nost of the
urani um 235 and urani um 234 atons renoved. Physical properties
that make DU nmetal useful in various applications are its high
density and strength, ease and relatively | ow costs of
fabrication, and its availability. Consult NAVSEA RASP Manual
for discussions and requirenments regardi ng the storage,
handl i ng, and use of DU in the Navy and Marine Corps.

4.3.2. Internal Contami nation. The potential for
internal contam nation exists from handling severely damaged DU
muni tions, fromdebris fromfires or explosions involving DU
fromtargets or firing ranges inpacted with DU nmunitions, and
fromany cutting, sanding, or drilling of DU netal. Wen
involved in fires, DU nmay oxidize and produce a downw nd pl une
of DU oxi de dusts, especially when acconpani ed by expl osi ons.

4.3.3. DU Munitions. The NRMP Nunber 13-00164-L1NP
i ssued to Commandi ng Officer, Naval Wapons Support Center,
Crane, IN and Arny License SU- 1380, control DU nunitions used in
the Marine Corps, which are listed below. The NRMP aut hori zes
t he possession, use, and deploynent of the follow ng Navy and
Marine Corps DU nmunitions during arned conflicts only, while the
Arny License covers acquisition and storage alone. Al Marine
Corps commands that store or handl e DU ammunition shall conply
with all requirenments contained in the NRVP and the NRC |icense.

Cartridge Round DCDI C DU/ Round

25 nmm PGU 20/ U API A979 148 grans
25 mm PGU 20 A983 148 grans
105 mm APFSDS-T (DU) Mr74 523 3364 grans
105 mm APFSDS-T (DU) MB33 C524 3668 gramns
120 mm APFSDS-T (DU) MB29 C786 3945 gramns
120 mm AFPSDS- T (DU) MB29Al C380 4600 grans

(DODICis the DOD identification code.)
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a. NRMP Nunber 13-00164-L1NP aut hori zes:

(1) Long-term storage of DU nmunitions as war
reserve material at DOD and host-nation facilities that al so
store Navy and Mari ne Corps conventional amunition.

(2) Operational and tenporary storage of DU
muni tions at bases and stations, maritinme pre-positioning ships,
naval vessels, and other DOD facilities in quantities sufficient
to support Navy and Marine Corps operations.

b. NRWP Nunber 13-00164-L1NP does not authorize
firing of DU munitions by Marine Corps conmands or installations
for training, testing, or any non-conbatant use.

c. Store and handle DU nunitions using
procedures, equipnent, and facilities appropriate for
conventional nunitions.

d. Do not dispose of unserviceable DU nmunitions
by burning or detonating. Qbtain disposition instructions from
COMVARCORSYSCOM ( PM AMMO, Antruni ti ons Program Manager).

Per sonnel who handl e damaged DU mnuni tions shoul d wear heavy

gl oves, wash their hands thoroughly afterwards with tepid water,
and have any cuts in their skin sustained while handling DU
muni ti ons exam ned pronptly by a medical officer

e. DOT exenptions shall constitute exenption from
transportation requirenments of NAVSEA RASP Manual. Transport DU
muni ti ons as conventional amunition.

4.3.4. DU Arnor. NRC License Nunber SUB 1536 issued to
Commander, U.S. Arny Tank - Autonotive and Armanents Conmand
(TACOM aut horizes Arny and Marine Corps possession and use of
the DU material with transuranics and technitium 99 incorporated
in the heavy arnor of the Abrams M series tanks. This |icense
restricts repair or replacenent of DU arnor only to Anniston
Arny Depot.

a. The DU arnor is in all MLA2 tanks (NSN 2350-
01-328-5964 LIN T13305) and in MLAl tanks (NSN 2350-01-187-1095
LIN T13168) manufactured in m d-1988 and beyond. Turret serial
nunbers having “U as a suffix identify ML series tanks
i ncorporating DU inside the heavy arnor. A corrosion resistant
cover, a stainless steel security container, and case of wel ded
arnor steel plating surround the DU arnor conponents. The
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actual design, manufacturing processes, and specific |ocation of
the ML series arnor DU conmponent is classified.

b. Wen the hatch is closed, there is no
measur abl e radi ati on exposure to the tank conmander, | oader, or
gunner fromintact DU arnor when inside the tank. The maxi mum
radi ati on levels on contact with any external surface will be
less than 1.5 nrem hour. Wth DU nmunitions onboard and the
anmmuni tion doors cl osed, exposure levels will be |less than 0.03
nrem hour. Radiation levels at the driver’s head, wthout a
hel met, can range fromO0.09 to 0.16 nrem hour when the hatch is
open and the gun in the firing position, or when the gun is in
the travel position and the bustle contains DU nmunitions.

c. There are no RADCON or radiation restrictions
applied to MLAL tanks containing DU arnor, except for accidental
situations that nmay expose the DU conponents. Paint stripping,
sandbl asting, or repainting of the arnor plating covering the DU
conponents is allowable, as long as there is no penetration of
t he encased DU conponents. Consult with TACOM representatives
for directions.

4.3.5. DU Counterweights. DU counterweights are exenpt
from NRC |icensing regulations per 10 CFR 40. 13(c)(5).
Conditions of this exenption prohibit any chem cal, physical, or
net al | urgi cal treatnment or processing of the counterweights,
other than repair or restoration of any plating or other
coverings. Installed DU counterweights in aircraft and m ssiles
may be | ocated w thout disassenbly by using a sensitive RADI AC
instrunment to detect the | ow energy gamma rays. Obtain specific
aut horization for disposing of or transferring DU counterweights
from NAVSEADET RASO.

4.4. PROTECTI ON OF PERSONNEL HANDLI NG RADI OACTI VE COWODI TI ES

4.4.1. Responsibility. Unit conmmanders, RSOs,
supervi sors, and individual radiation workers share
responsibility for mnimzing radiati on exposure and controlling
radi oactive materials. This responsibility includes orientation
and indoctrination of personnel who are subject to occupati onal
exposure to ionizing radiation; pronulgation and inplenentation
of applicable directives and standard operating procedures;
provi sion for personnel dosinetry, nmedical exam nations, RADI AC
i nstrunmentation, and specialized equi pnent, when required; and
the fostering of a work environnment that encourages an enphasis
on mai ntai ni ng occupati onal radiation exposure ALARA
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4.4.2. Requirenents

a. Al radiation workers and limted radiation
wor kers shall be trained and records mai ntained in accordance
w th NAVSEA RASP Manual and/or an NRMP, an NRC |license, or
appl i cabl e regul atory requirenents.

b. Control procedures shall be devel oped for the
protection of personnel handling radi oactive commodities (e.qg.,
shi pnent, inspection, storage, use, naintenance, and di sposal
operations).

c. Al activities whose personnel handle
radi oactive comodities shall prepare standard operating
procedures. These procedures shall be tailored to the operation
bei ng perfornmed and the type of comodities handl ed.

d. Personnel exposure to ionizing radiation shal
be mai ntai ned ALARA and shall conformto the requirenments of
NAVSEA RASP Manual .

e. Renovabl e, | oose radi oacti ve contanm nation in
all areas shall not exceed the limts of NAVSEA RASP Manual .

f. Witten standard operating procedures that
speci fy neasures to mnimze internal hazards from such
operations as handling | eaki ng sources, repairing broken
radi oactive comodities, working in contam nated areas or in
airtight storage areas containing | eaki ng gaseous sources, and
responding to incidents or accidents shall be prepared.

g. Snoking, eating, drinking, and chew ng shall
be prohibited in areas where radi oactive materials are stored or
handl ed.

h. Storage of food, beverages, tobacco products
and materials, cosnetics, and eating and drinking utensils shal
be prohibited in areas where radi oactive materials are stored or
handl| ed.
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4.5. RAD OLOd CAL CONTROLS PRACTI CES AND PROCEDURES

4.5.1. Admnistrative Controls. Al activities handling,
storing, stocking, or perform ng mai ntenance on radi oactive
commodities shall devel op adm nistrative controls to:

a. Assure safe handling, storage, and shipnent of
radi oactive commoditi es.

b. Assure safe operation of repair and
mai nt enance facilities handling radioactive conponents, where
appl i cabl e.

c. Assure procedures are prepared for handling
credi bl e energenci es during recei pt, storage, maintenance, and
shi pnent .

d. Report defective radioactive cormodities to
the Material Inventory Control Point or the LRSO

e. Conmply with all applicable directives for the
di sposal of excess, surplus, and condemed radi oactive
commodi ti es and/ or radi oactive waste.

f. Conduct a physical inventory of applicable
radi oacti ve commopdities in accordance with an NRC | i cense or
NRVP requirenents.

g. In conjunction with each physical inventory,
ensure that a person other than the custodi an conducts an audit
of the general radioactive material accountability system This
audit (inventory reconciliation) shall include a conparison of
the results of the previous inventory, after deletion of al
itens transferred or shipped fromthe organization and addition
of all itens received by the organization, with the current
inventory results. This audit shall also include a visua
search for any radioactive material that is not accounted for.

Di screpanci es shall be reported in witing to the comuandi ng
officer. Al discrepancies shall be investigated and resol ved.
Conmpl ete audit reports together with reports of corrective
action shall be reported to the LRSO and shall be retained for 3
years or until the next inspection from NAVSEADET RASO or the
LRSO.

h. The supply and the stocking activity, where

appropriate, shall establish a conputer inventory program for
radi oactive comodities. The program shall be able to print out
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all radioactive commodities in storage by NSN, hazard code, and
name; and, if available, quantity, radioi sotope, activity,

| ocation, and status. The RSO shall be able to obtain this
printout upon request and distribute to emergency support

el ements as required.

i. Al lost, mssing, or stolen radioactive
mat erial shall be reported i Mmediately to the LRSO  The LRSO
shall make tinely reports to the NAVSEADET RASO and CMC ( SD)

j. Al radioactive conmmodities shall be marked
with a |l abel or sign containing the three-bladed radiation
synbol and the words, “Caution — Radioactive Material”, al ong
with the isotope and activity, if known. ML-STD 129 (Mlitary
St andard Mar ki ng for Shipnent and Storage) applies.

4.5.2. Storage and Storage Areas

a. Radioactive materials and comodities shall be
stored in | ocked areas with the nunber of keys and the
i ndividuals with access to the keys kept to a mninmum

b. Al storage areas containing radioactive
materials and conmodities, and entrances to such areas, shall be
| abel ed with signs containing the three-bladed radiation synbol
and the words “Caution — Radi oactive Materials”. Wen
appropriate, signs, either permanent or tenporary, shall be
securely fixed to barriers, walls, doors, fences, or ropes.

Qut door storage of ML series tanks, howtzers, and other |arge
equi pnent itens containing radioactive materials is exenpted
fromthese | abeling requirenents.

c. Areas used for storage of radioactive
commodities shall be kept to the m ninmum for adequate control.

d. Radioactive conmodities shall not be stored in
t he sane warehouse section with explosives, flamable materials,
phot osensitive itens (e.g., photographic filn), food products,
or other inconpatible commobdities.

e. Radioactive materials shall be stored so that
they are protected from adverse weather or conditions that may
deteriorate the packagi ng materi al s.

f. Comodities that contain radi oactive gases,

tritiumcontaining devices, or radiumshall be stored in
ventil ated structures.
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g. Boundaries of the storage area shall be
surveyed and checked whenever new packages are received to
determ ne proper warning signs. Radiation |levels at the
boundary shall not exceed 0.5 nrem per hour.

h. “Caution Radiation Area” and “Caution High
Radi ati on Area” signs shall be placed, when applicable, at each
entrance and ot her |ocations surroundi ng such areas.

4.5.3. Fire Protection Practices. Proper selection of a
fire resistant storage area for radioactive material wll
m nimze rel ease of radioactivity to the environnment in the
event of a fire. The follow ng considerations and practices
shal | be observed when sel ecting storage areas for radioactive
materi al s:

a. \Whenever feasible, radioactive nmaterials shal
be stored in fire-resistant containers to mnimnmze contan nati on
spr ead.

b. Snoking, eating, drinking, and chew ng shall
not be permtted in radioactive material storage areas.

c. A-current list of |ocations where radioactive
materials are stored shall be available to personnel who m ght
be called to fight a fire in such areas. This list should al so
i dentify unusual problens.

d. Sem -annual inspection of radioactive nateri al
storage areas shall be nade to identify fire hazards by
personnel trained in fire protection procedures. Deficiencies
shall be pronptly corrected.

4.5.4. Contam nation Control. Contam nated itens are
often stored in one or nultiple plastic bags which may break.
Liquid, inadvertently left in a container may |eak out, and
condensati on of noisture fromthe atnosphere, may drip on
exposed, contam nated surfaces. Unless all contam nated
surfaces of stored materials are appropriately wapped or
contained to prevent the spread of contami nation, the entire
storage |l ocation shall be considered potentially contam nat ed.
When all contam nated surfaces are appropriately w apped,
personnel may wal k through these areas w thout anti -
contam nation clothing. Anti-contam nation clothing or
equi pnent may include outer and/or protective devices or
garnents such as coveralls, gloves, face masks, face/body

ENCLOSURE (1) 52



MCO 5104. 3A
13 Jun 2003

shi el ds, boots, shoe coverings, hoods, breathing devices, and
ot her personal protective equipnent.

a. Personnel in potentially contam nated storage
areas, particularly if they handl e contam nated materials, shal
wear necessary anti-contam nation cl ot hing.

b. Reasonable care shall be taken in packagi ng
and storing contamnated itens to prevent the spread of
contami nation, and to ensure that entry to areas where such
storage is permtted, does not result in the contam nation of
per sonnel or other areas.

4.5.5. Storage of Calibration and Test Sources.
Radi oactive materials, particularly calibration and test
sources, which contain nore than 1 mllicurie of radioactivity
and can be easily stolen or m shandl ed because of their snal
size, require special precautions.

a. Small radioactive sources containing nore than
1 millicurie of activity shall be stored in | ocked areas or
cabinets, access to which is [imted to authorized individuals.

b. Small RADI AC calibration or test sources shal
be attached to encunbering devices, such as large rings,
nmount i ng boards, or storage boxes to the extent practical so as
to not interfere with normal use of the source.

4.5.6. Radiation Surveys

a. Surveys of all areas where NRMP radioactive
commodities are used or stored shall be perfornmed at | east every
6 nonths, and maintained for 3 years.

b. Radiation protection surveys shall docunent
the foll ow ng:

(1) Location and extent of any radi oactive
contam nation and radi ation | evels, appropriateness of
boundari es, signs, markings, and protective equi pnent and
pr ocedur es.

(2) Corrective action(s) taken to correct
observed defi ci enci es.
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(3) Date of survey, nodel, serial nunber, and
date of calibration of RADI AC or other instrunment; and nane and
si gnature of surveyor

c. Results of surveys shall be reported to
operating supervisors with reconmendations for corrective
actions as necessary.

d. C oseout radiation surveys shall be nade and
docunented for all storage, use, and mai ntenance | ocati ons when
operations involving NRVP radi oactive commodities have
term nated. Contact the LRSO for guidance if residua
contam nation is found. Wen requested, surveys shall be
forwarded to the LRSO and shall be kept on file for 3 years.

4.5.7. Surplus Radioactive Conmodities

a. Surplus radioactive commodities shall not be
transferred to the Defense Reutilization and Marketing O fice,
but shall be retained until disposition instructions are
received fromthe inventory control point.

b. Itens that cannot be decontam nated or
repaired shall be disposed of. Contact NAVSEADET RASO to
coordi nate the disposal of radioactive wastes.

c. Surplus items containing radioactive materi al
shal | be di sposed of as radioactive waste when the inventory
control point or owning activity determ nes that any ot her
nmet hod of disposal is not in the best interest of the
gover nnent .

d. Al radioactive waste shall be disposed of
t hrough the Navy Low Level Radioactive Waste Di sposal Program
managed by NAVSEADET RASO. Under no circunstance shall materia
mar ked as “radi oactive” be disposed of as uncontrolled refuse
for incineration or burial in unrestricted landfills.

4.6. RECEIPT AND SH PMENT OF NRC- LI CENSED MATERI ALS. Refer to
appl i cabl e | ocal operating procedures, NRWP, Arny NRC |icense,
or other applicable guidance for specific requirements and
procedur es.

4.6.1. Receipt of Materials Not Meeting Excepted Package
UN 2910 Requirenents

a. To the maxi mum extent possible, all materials
shal |l be received in a single |ocation.
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b. Only designated and qualified personnel shal
receive or handle the nmaterial .

c. Supply activities that expect to receive
packages containing nore than type A quantities as listed in 49
CFR 173. 435, shall make arrangenents:

(1) to receive a package when it is offered
for delivery by the carrier; or

(2) to be notified by the carrier when a
package arrives at the carrier’s termnal and to pick up the
package as soon as possible after notification.

d. Al packages containing radi oactive materi al
shall be surveyed as soon as possible after being received in an
i ncom ng shipnent. Wen the package shows signs of damage
(crushed, wet, or visible danage), the vehicle shall be
nmoni tored for contam nation. The vehicle shall not be rel eased
until contamnation is reduced to the |evel specified in 49 CFR
173. 443.

e. Shipnents shall be examned to determne if
there is any | eakage fromcontents or apparent damage. |If
damage or | eakage i s suspected, the RSO shall be notified
i mredi ately and the package shall not be noved or further
handl ed, except as directed by the RSO

f. Shi pping docunents shall be exam ned to insure
that they are properly prepared in accordance wi th Navy, NRC
and DOT requirenments.

g. Packages containing NRC-licensed radioactive
mat eri al shall not be opened unless directed by the RSO as a
result of package damage or discrepancy.

4.6.2. Receipt Surveys

a. Each package | abel ed as contai ni ng radi oactive
mat eri al and not exenpt as specified bel ow shall be nonitored
for renovabl e external surface contamnation within 3 hours if
recei ved during working hours, or not later than 3 hours from
t he begi nning of the next working day if it is received after
nor mal wor ki ng hours.
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(1) The follow ng packages are exenpt from
surface contam nation nonitoring:

(a) Packages containing no nore than 10
mllicuries of radioactive material consisting solely of
tritium carbon-14, sulfur-35, or iodine-125.

(b) Packages containing only radi oactive
mat eri al as gases or in special form

(c) Packages containing only radioactive
materials in other than Iiquid formand not exceeding the type A
(10 CFR) quantity limt.

(d) Packages containing only radionuclides
with half-lives of Iess than 30 days and a total quantity of no
nore than 100 mllicuries.

(2) If renovabl e radi oactive contam nation
exceeds 0.01 mcrocuries per 100 square centineters of package
surface, notify the RSO and LRSO i medi ately. Reporting
requi renents are provided i n NAVSEA RASP Manual .

b. Each package of radioactive materi al
containing nore than type A quantities (except for packages in
excl usive use vehicles) shall be nmonitored for radiation |evels
at the surface and 3 feet (one neter) fromthe package. The
noni toring shall be conducted within 3 hours if received during
nor mal working hours or within 18 hours if received after nornma
wor ki ng hours. If the radiation | evel exceeds 200 nR hour at
the surface or 10 nR/ hour at 3 feet, notify the RSO and LRSO
i medi ately. Reporting requirenents are provided i n NAVSEA RASP
Manual .

4.6.3. Shi pnent

a. The supply activity shall verify consignee
aut hori zation to receive the radioactive material. This is an
NRC or state |icense for comrercial firnms or a NRW for Navy and
Marine Corps conmmands as required by 10 CFR 30. 41.

b. Before shipnent, the packages shall be
i nspected for danmage, |eakage, and radiation |evel and for
proper classification, marking, |abeling, shipping papers, and
certification.

c. The supply activity shall formally notify the
consignee or transportation officer by priority nessage or
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equi val ent nmethod at |east 24 hours prior to the expected
arrival of the package at the consignee.

4.7. EMERGENCY ACTI ONS AND PROCEDURES

4.7. 1. General Information

a. The primary object of energency actions shall
be the protection of personnel fromhazards to life and linb as
during a fire or when high-level radiation sources are present.
The secondary consi deration should be the confinenent of the
contam nation to the local area of the incident. |If there is
reason to believe that personnel may have been contam nated or
over exposed, such persons shall be noved to an area where
necessary decontam nati on and nedi cal assi stance can be
f urni shed.

b. Prior plans shall be made in anticipation of
radi ol ogi cal energencies, in order to mnimze exposure of
per sonnel and spread of contam nation. Such plans shall be
witten, coordinated, and rehearsed with all support
organi zations (fire, police, nmedical, nmaintenance, repair,
damage control, and public personnel, as appropriate) and
transport carriers to which the material is being tendered for
transport. Such applicable procedures that are adopted shall be
witten and distributed to support organizations |isted above,
supervi sors, and forenen

c. Fire anong or near radioactive commodities
m ght produce airborne radioactivity. Personnel should avoid
t he snmoke from such fires, unless they wear conplete anti -
contam nation clothing and protective respiratory equi pnment.

d. \When personnel are seriously injured, al
considerations (except fire, explosion, or atnosphere dangerous
to life) shall becone secondary until urgent first aid is given
help for rescue (if necessary) is sumoned and evacuation is
conpl et ed.

e. As soon as the immedi ate energency is under
control, a detailed radiol ogical survey shall be conducted of
the affected area(s). Provided that the spread of contam nation
has been halted, priorities can be assigned to decontam nation
teans working in contam nated areas. An individual trained in
radi ol ogi cal safety shall control those areas requiring control
of exposure tine. Assistance from outside source(s) shall be
request ed as needed.
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4.7.2. General Energency Procedures. The follow ng
energency procedures shall be incorporated into witten
energency operating procedures. Energencies will generally be
in the nature of spills, fires, or explosions, which could cause
rel ease, or dispersal of radioactive material over surfaces, in
the air, soil, or water. |In the case of energency, the
foll owi ng procedures shall be followed:

a. Attenpt to extinguish the fire if present and
elimnate any significant radiation hazards (i.e., due to the
presence of high-level radiation sources whose shiel ding has
been conprom sed).

b. Stop the spill and eval uate for external
radi ati on or contam nation |evels.

c. Warn all persons in the area of the energency
and evacuate the area i nmedi ately.

d. Isolate the area of the spill with cordons or
physi cal barriers.

e. Mnimze the spread of contam nation and
exposure of personnel to radiation and contam nati on.

f. Notify the fire, police, medical, and
energency personnel, if appropriate, indicating involvenent of
radi oactive material.

g. Shut-off ventilation, heating, and air
condi tioning equi pnent if airborne contamnation is present to
prevent the spread of contam nation. For incidents of broken
tritiumgas sources not involving fire, all personnel wll
vacate the area (or building, if appropriate) and nove upw nd
for at least 30 mnutes. |If in a building, open w ndows and
| eave doors open, again, except in the case of a fire. The
sel f-cont ai ned breathing apparatus worn by firefighters wll
provi de short-term protection against inhalation of airborne
radi oactive contam nation

h. Notify the base or installation RSO (if

applicable) and the LRSO. The LRSO shall notify NAVSEADET RASO
and CMC (SD).

ENCLOSURE (1) 58



MCO 5104. 3A
13 Jun 2003

4.7.3. Contami nation Contro

a. Packages or devices with broken sources and
any resulting debris should only be handl ed whil e wearing rubber
or plastic gloves.

b. Devices with broken sources and any resulting
debris should be doubly wapped in two plastic bags and seal ed
with tape. Cearly | abel the package as containing a device
contamnated with nmaterial. Retain all broken, or non-
illumnating devices licensed by the Arny, for disposal as
radi oacti ve waste.

c. Personnel who may have received contam nation
on bare skin should wash with a mld soap and plenty of tepid
water. NAVMEDCOM | nstruction 6470.10, avail able at Navy nedi cal
commands, offers useful technical guidance for handling
radi oactively contam nated personnel and nonitoring procedures
for various radi oi sotopes.

d. Contam nation of the imediate area or on the
maj or end itemis possible based on the circunstances of the
i ncident and on radiol ogi cal neasurenents. Potentially
contam nated areas are not to be open for nornmal access or
potentially contam nated equi pnent returned to service unti
resolution by the RSO that radi oactive contam nation did not
occur or reduction of contam nation |levels to bel ow the
allowable limts.

4.7.4. Radiological Measurenents. Certain radiol ogical
measurenents that are necessary to determ ne the absence, or the
anount of radioactive contam nation present, nay be beyond the
capabilities of the |local command to perform This is
especially so in the case of radioactive tritiumthat, requires
special liquid scintillation counting equipnent that is
avai l able only at the Marine Corps Logistics Bases and Third
Mai nt enance Battalion.

a. NBC warfare or radiol ogical control
organi zations at nearby mlitary bases, radiation safety
personnel at Marine Corps Logistics Bases (MCLBs) Al bany and
Barstow, or from Navy Radiation Health O ficers and health
physi ci sts assigned to major naval hospitals may provide
t echni cal assistance in radiological nonitoring.

b. Marine Corps capabilities for analyzing w pe
tests for radioactive contam nation exist at the RADI AC
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calibration facilities at MCLBs Al bany and Barstow, and Third
FSSG Mai ntenance Battalion. Direct liaison is authorized with
the LRSO, CRSGs at MCLBs Al bany and Barstow, and Third FSSG in
arranging for wipe test materials and instructions for
submtting wipe tests for analysis to determ ne contam nation
| evel s. Use of overnight or express mail allows for tinely
responses.
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CONTACT AND NOTI FI CATI ON | NFORMATI ON

CONTACT | NFORVATI ON

CNO

Deputy Chi ef of Naval Operations for Fleet Readi ness

Di vi sion (N45)

Attn: Executive Secretary (N455), Naval Radiation Safety
Comm ttee

2000 Navy Pentagon (NCl Suite #2000)

Washi ngt on, DC 20350- 2000

Tel ephone Nunber: DSN 332-5365/ 2582

Commerci al Nunmber: (703) 602-5365/ 2582

Message Address: CNO WASHI NGTON DC/ / N455//

COVWNAVSEASYSCOM

Commander, Naval Sea Systens Conmand (SEA O4N)

1333 Isaac Hull Avenue SE

Washi ngton Navy Yard, DC 20376-0001

Tel ephone Nunber: DSN 326-2414

Commerci al Number: (202) 781-2414

Message Address: COWNAVSEASYSCOM WASHI NGTON DC/ / 04N/ /

BUVED M3F7

Chi ef, Bureau of Medicine and Surgery
Attn: Radiation Health Branch

2300 E Street, NW

Washi ngton, DC 20372- 5300

Tel ephone Nunber: DSN 762- 3447

Commer ci al Nunmber: (202) 762-3447

NAVSEADET RASO

O ficer-in-Charge, Naval Sea Systens Conmand Det achnent
Radi ol ogi cal Affairs Support Ofice

NS P. O Drawer 260

Yor kt own, VA 23691-0260

Tel ephone Nunber: DSN 953- 4692

Commerci al Nunmber: (757) 887-4692

Message Address: NAVSEADET RASO YORKTOWN VA//001//
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CMC ( SD)

Commandant of the Marine Corps (SD)

Attn: Safety Division

2 Navy Annex

Washi ngton, DC 20380-1775

Tel ephone Nunber: DSN 224-1202/ 3164/ 1077
Commerci al Nunmber: (703) 614-1202/ 3164/ 1077
Message Address: CMC WASHI NGTON DC/ / SDY /

LRSO and USMC RADCON OFFI CE

Commander

Marine Corps Logistics Bases

Logi stics Operations Suite 20330

Attn: Radiological Controls Ofice

814 Radf ord Boul evard

Al bany, GA 31704-0330

Tel ephone Nunber: DSN 567-5511/5513

Commerci al Number: (229) 639-5511/5513

Message Address: COMVARCORLOGBASES ALBANY GA//L10//

AMC

Headquarters, U S. Arny Materiel Command (AMO)
Attn: M. John Manfre

5001 Ei senhower Avenue

Al exandria, VA 22333-0001

Tel ephone Nunber: DSN 767-9340

Commerci al Number: (703) 617-9340

Facsim |l e: DSN 767-9469

TACOM

U S. Arny Tank-Autonotive and Armanents Comrand
Attn: M. Vernon E. Vondera, Safety Director
Rock Island, IL 61299-7630

Tel ephone Nunber: DSN 793- 6499

Commer ci al Nunmber: (309) 782-6499

Facsim |l e: DSN 793-6758
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NOTI FI CATI ON | NFORVATI ON

» Users/Radiation Protection Assistants (RPAs) shall
notify:
- Command RSO (CRSO/Installation RSO (I RSO as
applicabl e
- Unit Commandi ng O ficer

= CRSO shall notify:
- Logistics RSO (LRSO
- Conmmandi ng Gener al / Conmandi ng O fi cer
- I RSO as applicable

* | RSO shall notify:
- LRSO
- Commandi ng Ceneral / Conmandi ng O ficer

= LRSO shall notify:
- NAVSEADET RASO
- COMVARCORLOGBASES
- CMC (SD

= NAVSEADET RASO shall notify:
- NAVSEASYSCOM ( SEA 04N)
- CNO (N455)
- NRC
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GLOSSARY OF TERMS

Absor bed Dose. The energy inparted to nmatter by ionizing

radi ation per unit mass of irradiated materials at the place of
interest. The unit of absorbed dose is the rad. One rad equals
100 ergs per gram The equivalent SI unit of dose is the G ay
(Gy). One Gy equals 100 rads.

ALARA. Concept of controlling the possession, use, and transfer
of radioactive material, or a radiation producing nmachine, in
such a way that the total dose to the individual worker is kept
as | ow as reasonably achi evabl e (ALARA); considering the state
of technol ogy and the econom cs of inprovenent versus the
benefits to public health and safety, and consistent with the
pur pose for which the activity is undertaken.

Aut hori zed User. An individual that uses or operates a

radi ation source item who has had the appropriate training, and
is determ ned by the Radiation Safety Oficer (RSO to be
qualified to work with radi oactive materi al .

Calibration. The act of standardizing by determ ning the
variation or deviation froma standard in order to ascertain the
proper correction factors.

Centi. Nunmerical (metric) prefix nmeaning hundredth part of
(1/100, 0.01, or 1 x 10°%). Abbreviated as “c”.

Command. | ncludes any Navy or Marine Corps facility or
activity.

Contam nated Area. An area where radi oactive contam nation
exi sts.

Contam nation. The presence of radioactive material where it is
not want ed.

Controlled Area. Any area in which radioactive materials or
radi ati on produci ng devices are used or stored, and access is
controlled for the protection of individuals from exposure to
radi ation.

Curie (G). Awunit of radioactivity. One curie equals 3.7 x
10 nucl ear disintegrations per second (dps). The equivalent S
unit of radioactivity is the Becquerel (Bg). A Bg is equal to 1
dps. Therefore 1 G = 3.7 x 10% Bq.
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Dose. The total quantity of radiation absorbed per unit nass
during a specific time period. For special purposes, it nust be
appropriately qualified. |If not qualified, it refers to

absor bed dose.

Dose Equivalent. A quantity used in radiation protection to
express all radiations on a comon scale for cal culating the
effective absorbed dose. The product of the absorbed dose in
rads and certain nodifying factors. The unit of dose equival ent
is the rem The equivalent SI unit of dose equivalent is the
Sievert (Sv). One Sv equals 100 rem

Dosi netry (Personnel Monitoring Device). Devices designed to be
worn or carried by an individual for the purpose of detecting
and measuring an individual’s exposure to ionizing radiation.

Gay (G). The International System (SlI) unit of absorbed dose.
One Gy is equal to an absorbed dose of 1 Joule per kilogram (100
rad) .

Hi gh Radi ation Area. Any radiation area accessible to personnel
where ionizing radiation |evels exist such that individuals
could receive a dose in excess of 100 ntrem (1 nSv) in 1 hour.

Internal Audit and I nspection. A docunented exam nation by a
responsi bl e person or managenent (i.e., RSO assistant RSO
seni or radi ographer, supervisor, foreman, etc.) of the Radiation
Safety Program or any elenent thereof (training, posting,

oper ations, procedures, records, etc.), to verify conpliance
with requirenments and established procedures.

I nternal Radiation. Radiation froma source within the body as
a result of deposition of radionuclides in body tissues.

| nventory or Physical Inventory Report. A report that typically
conpri ses the equi pmrent nodel type, equi pment serial nunber,
drift tube/detector/source serial nunber, radioisotope, chem cal
and physical form activity, date of activity, location or AAC
or RUC, and cust odi an.

| oni zi ng Radi ation. Electromagnetic (e.g., gamma or X rays) or
particulate (e.g., alpha or beta) radi ati on capabl e of producing
ion pairs in its passage through nmatter.

| sotope. Nuclides that have the sane nunber of protons in their
nucl ei (the sanme atom c nunber) but different nunbers of
neutrons (different mass nunbers).
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Kilo. Nunerical (netric) prefix neaning a thousand (1, 000)
times (1 x 10%; abbreviated as "k".

Leak Test. A wipe test to determne if a seal ed source or
instrument has lost its integrity by all ow ng | eakage of

radi oactive material through holes or cracks. The test is
normal Iy performed by wi ping the source or instrunent with
filter paper or absorbent material, and evaluating the paper or
material to determ ne the presence of radioactive contam nation
whi ch indicates a | eakage.

Li censed Material. Radioactive material that is received,
possessed, used, or transferred under a general or specific
license issued by the Nucl ear Regul at ory Conm ssi on (NRC)

Limted Radiation Wirker. An individual who is assigned duties
that may involve infrequent exposure to radiation and to

radi oactive material fromlicensed and unlicensed sources of
ioni zing radiati on, whether in possession of the |icensee or
anot her person.

Mega. Nunerical (netric) prefix neaning a mllion (1,000, 000)
times (1 x 10%); abbreviated as "M

Mcro. Nunmerical (metric) prefix nmeaning one mllionth part of
(1/1, 000, 000, 0.000001, 1 x 10°°. Abbreviated as Geek letter
mu, “p”

MI1li. Numerical (metric) prefix meaning one thousandth part of
(1/1,000, 0.001 or 1 X 10°%). Abbreviated as "nt

Naval Radi oactive Material Permt (NRWP). Authorization issued
by the Naval Radiation Safety Comrmittee in lieu of a specific
license issued by the NRC.

Cccupati onal Dose or Exposure. The exposure or dose received by
an individual in a restricted area, or in the course of

enpl oynment, in which the individual’s assigned duties involve
exposure to radiation and radioactive material fromlicensed and
unlicensed sources of ionizing radiation; whether in possession
of the lIicensee or another person. CQCccupational dose does not

i ncl ude dose received from background radi ati on, as a patient
from medi cal practices, fromvoluntary participation in medica
research prograns, or as a nenber of the general public.
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Quality Factor. A factor used for radiation protection purposes
that accounts for differences in biological effectiveness
bet ween different radiations.

Rad. The unit of a radiation-absorbed dose equal to the
absorption of energy in the anount of 100 ergs per gramin any

material. For the purpose of this Oder, 1 rad is considered to
be the dose delivered by one roentgen of x-ray or gama
radiation. The termnmrad refers to mlli-rad or thousandth of a
rad.

RADI AC.  An acronymderived from “radi oactivity detection
i ndi cation and conputation,” a generic termapplying to
radi ol ogi cal instrunments or equipnent.

Radi ati on. For the purposes of this Order, any or all of the
followi ng ionizing radiations: al pha, beta, gama or x-rays,
neutrons, high-speed el ectrons, high-speed protons, and ot her
atom c particles; but does not include sound or radi o waves; or
visible, infrared, or ultraviolet |ight.

Radi ati on Area. Area in which an individual could receive a
radi ati on dose of 5 ntremor nore in 1 hour, or 100 nmrem or nore
in 5 consecutive days.

Radi ati on I ncident. Unplanned |oss of control of radioactive or
machi ne sources, which results in overexposures or excessive
| evel s, as defined in NAVSEA RASP Manual (S0420-AA-RAD-010).

Radi ati on Machi ne. Any device or equi pnment capabl e of
generating ionizing radiation when the associ ated control panel
area i s operated, but excluding devices which produce radiation
only by the use of radioactive materials.

Radi ati on Protection Survey. An evaluation of the radiation
hazards incident to the production, use, rel ease, disposal, or
presence of radioactive material or other sources of radiation
under a specific set of conditions; including a physical survey
of the location of materials and equi pnment, and neasurenents of
| evel s of radiation.

Radi ati on Safety Oficer (RSO. A qualified individual,
appoi nted by the commandi ng officer, who is responsible for
those activities which assure adequate radiation protection.

Radi ati on Worker. An individual who is assigned duties that may
i nvol ve frequent or routine exposure to radiation and to
radi oactive material fromlicensed and unlicensed sources of
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ioni zing radiation, whether in possession of the |icensee or
anot her person.

Radi oactive Coormodity. An item of Government property conposed,
in whole or part, of radioactive material; or any itemthat
contains radioactivity equal to or in excess of limts
established in 10 CFR 20, appendix C, or contains a specific
activity greater that 0.002 mcrocuries per gram of radioactive
material, and is |license/ NRVP exenpt to the end user.

Radi oactive Material. Any material or conbination of naterials
t hat spontaneously emt ionizing radiation.

Radi oactive Waste. Any radioactive material that nmeets all of
the follow ng conditions: material no | onger needed or usabl e by
the Navy or Marine Corps; materials that cannot be returned to
the manufacturer; materials that require controlled disposal;
and material that has been declared to be waste by an inventory
control point.

Radi ogr apher. Any individual who perforns radi ography or who,
in attendance at the site, personally supervises radiographic
operations; and who is responsible to the conmmandi ng officer for
assuring conpliance with the requirenents of NAVSEA RASP Manual
(S0420- AA- RAD- 010) .

Radi ography. The exam nation of the structure of material by
nondestructive nmethods utilizing radiation producing machi nes.

Radi ol ogi cal Accident. Loss of control of radiation or

radi oactive material which presents a hazard to life, health, or
property; or which may result in any nmenber of the general

popul ati on exceedi ng exposure limts for ionizing radiation.

Rem The unit of dose equivalent. The dose equivalent in rem
is equal to the absorbed dose in rad, nultiplied by the quality
factor. The termmemrefers to mlliremor thousandth of a rem

Report of Physical Inventory and Reconciliation. This report
typically includes: the inventory report, the total nunber of
each item held under the NRMP or license for the current year,
the total nunmber of each item held under the NRWP or |icense
during the previous inventory, total nunber of new itens
received since the previous inventory, total nunber of itens

di sposed of since the previous inventory, and a statenent

sumari zing the difference between the current inventory and the
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previous inventory. For materials identified as |ost, include
copies of the reports which identified the material as |ost.

Restricted Area. Any area access which is controlled by the
command for purposes of protection of individuals from exposure
to radiation or radioactive material .

Roentgen. The special unit of x-ray or ganma exposure. One
roent gen produces 2.58x10* coul onbs per kil ogram of air.

Seal ed Source. Any radioactive material that is encased in a
capsul e designed to prevent |eakage or escape of radioactive
materi al .

Sievert (Sv). The International System (SI) unit of any of the
guantities expressed as dose equivalent. The dose equivalent in
sieverts is equal to the absorbed dose in Gy nultiplied by the
quality factor (1 Sv = 100 ren)

Survey. See the definition for Radiation Protection Survey.

Unrestricted Area. Any area access which is not controlled by
t he command for purposes of protection of individuals from
exposure to radiation or radioactive materials, and any area
used for residential quarters.
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ACRONYM OR
ABBREVI ATl ON

AAC

ACADA
ACRSO
Al RSO

ALARA

ALRSO
AMMO
ARSO

BRSO
BUVED
BUMEDI NST

CAD
CAM
CBI RF

CFR
CHBUNMED
Ci

cnt

CcMC

CMC ( SD)

CNO

COMVARCORL OGBASES
COVIVARCORL OGCOM

COMVARCORSYSCOM
COVNAVSEASYSCOM

CRSO
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ACRONYMS AND ABBREVI ATI ONS

DEFI NI T1 ON

A

Activity Address Code

Aut omati ¢ chem cal agent detector assenbly
Assi stant Command Radi ation Safety O ficer
Assi stant Installation Radiation Safety
Oficer

As Low As Reasonably Achi evabl e (see

A ossary of Terms)

Assi stant Logistics Radiation Safety O ficer
Ammuni tion

Assi stant Radi ation Safety O ficer

B

Base Radi ation Safety O ficer
Bur eau of Medici ne and Surgery
Bureau of Medicine and Surgery Instruction

C
Chem cal agent detector
Chem cal agent nonitor
Chem cal and Biol ogical Incident Response
For ce
Code of Federal Regul ations
Chi ef, Bureau of Medicine and Surgery
Curie
Square Centineters
Commandant of the Marine Corps
Saf ety Division, Headquarters, U S. Marine
Cor ps
Chi ef of Naval Operations
Commander, Marine Corps Logistics Bases
Commandi ng General, Marine Corps Logistics
Command
Commander, Marine Corps Systens Comrand
Commander, Naval Sea Systens Conmand
Command Radi ation Safety O ficer
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DLA

DCDI C

dpm
DRMO

FSSG

HAZNVAT

n AW
vy
>0Wwm

kVp

LLRW
LRSO

mA

MARCORL OGBASES

MAW
MCLB
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D

Def ense Logi stics Agency

Depart ment of Defense

DOD | dentification Code

Depart ment of the Navy

Depart ment of Transportation

Di sintegrations Per Mnute

Def ense Reutilization and Marketing O fice
Depl et ed Urani um

Im

E

Force Service Support G oup

I®

H

Hazar dous WMateri el

I n-Flight Blade |Inspection System
Installation Radiation Safety Oficer
| nt er - Servi ce Support Agreenent

| &<

K

Maxi mum energy or peak x-ray tube potenti al
during an exposure

L

Low Level Radi oactive Waste
Logi stics Radiation Safety O ficer

M

mlli-anpere, filanment current
Marine Corps Logistics Bases
Marine Air Wng

Marine Corps Logistics Base



VEF
VEU

M L- STD

nr ad
nrem
R/ hr
MSC
nmsv

NARM

NAVAI RSYSCOM
NAVMED P
NAVSEA
NAVSEADET
NAVSEASYSCOM
NAVSUPI NST
NAVSUP PUB
NBC

NNPP

NRC

NRVP

NRSC
NSN

OPNAVI NST
OPREP

PM

RADCON
RADI AC
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Mari ne Corps O der

Mari ne Expeditionary Force
Mari ne Expeditionary Unit
MEF Headquarters G oup
Mlitary Standard

Master Materials License
mlli-rad

milli-rem

mlli-Roentgen per hour (exposure rate)
Maj or Subor di nat e Comrand
mlli-Sievert

N

Nat ural I y-Qccurring and Accel erat or - Produced
Radi oactive Materials

Naval Air Systens Command

Navy Medi cal Publication

Naval Sea Systens Comrand

Naval Sea Systens Command Det achment
Naval Sea Systens Command

Naval Supply Systens Command I nstruction
Naval Supply Systens Comand Publication
Nucl ear, Bi ol ogi cal and Chem cal

Naval Nucl ear Propul sion Program

U.S. Nucl ear Regul atory Conm ssion

Naval Radi oactive Materials Permt (see
A ossary of Terns)

Naval Radi ation Safety Committee

Nati onal Stock Number

O

Operation Instruction
Operations report

P

Pr ogr am Manager

Q

R

Radi ol ogi cal Controls
Radi oactivity Detection Indication and
Conmput ati on
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RASO
RASP
RASPSAFE

RASPXRAY
RO

RPA

RSO

RU
RUC

SECNAV
SECNAVI NST
S

TACOM

TE
TLD

ENCLOSURE ( 4)

Radi ol ogi cal Affairs Support Ofice
Radi ol ogi cal Affairs Support Program
Radi ol ogi cal Affairs Support Program

Radi ati on Safety

Radi ol ogi cal Affairs Support Program X-Ray
Radi ogr aphy

Responsi bl e O ficer

Radi ati on Protection Assistant

Radi ati on Safety Oficer (see G ossary of
Ter ns)

Responsi bl e Unit

Reporting Unit Code

S
Secretary of the Navy
Secretary of the Navy Instruction
Supply Instruction

T
U S. Arny Tank-Autonotive and Armanent
Conmmand
(1) Tabl e of Equi prent Al | owances
Ther nol um nescent dosi net er

U

< IX IS I<

IN



REPORT TITLE

. Inventory
Reports

1. Leak Tests

[11. Radiation
Sur vey

| V. NAVMED
Si tuati onal
and Annual
Reports

V. Reports of
Acci dent s
and | ncidents

VI. Reports of
Corrective
Acti on

VI1. Annual Revi ews

REPORTS REQUI RED

REPORT
CONTROL SYMBOL

EXEMPT

EXEMPT

EXEMPT

EXEMPT

EXEMPT

EXEMPT

EXEMPT
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